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Crystal Filter or 
Type 44F Crystal Discriminator 
Type WB 


>» 


for FM Reception by 


Through the use of Piezoelectric resonators, filters are 
now available with extremely high selectivity at frequencies 
which eliminate the need for multiple conversions in VHF 
and UHF f-m receivers. The low insertion loss, linear trans- 
fer characteristic and non-microphonic quality of these 
filters permit their location at any point of low signal level 
such as between the mixer and the i-f amplifier. Using the 
Hycon Eastern Crystal Discriminatgr, Type WB, in com- 
bination with Crystal Filter Type 44F completely eliminates 
the need for any lower intermediateffrequency. These filters 
can be produced on short notice in/large or small quantities 
to meet exact performance requigements. 


Write for Crystal Filter Bulletin 























RE SHOW ® SMALL SIZE 
Booth 50 Palace © HIGH SELECTIVITY 
® LOW INSERTION LOS 
© OPERATING TEMPERATURE: —55°C. TO +85°C. 
© EXTREME STABILITY WITH VARIATIONS IN TEMPERATURE. 
FREQUENCY SHIFT LES$ THAN +.005% TOTAL FROM 
—55°C. TO +85°C. 
© NON-MICROPHONIC 
® UNAFFECTED BY IMPE 
ENCOUNTERED IN TRAMSISTOR CIRCUITS 
® WORKS DIRECTLY TUB§-TO-TUBE OR TRANSISTOR-TO- 
TRANSISTOR WITH NO/PADDING 
© HERMETICALLY SEALED,/NO ALIGNMENT OR 
READJUSTMENT NECES 
® VIBRATION AND SHOCH PER MIL-E-5422 











INCE VARIATIONS COMMONLY 
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CIFICATIONS 


vailable 10-20 Mc) 
ion: 30 Ke (Available with 


ELECTRICAL 


Center Frequency 13 Mc 


Bandwidth at 6 db Att 
20-50 Ke Bandwidth) 


OUTPUT-VOLTS 








Shape Factor: °° " waren = +7 Maximum . 
Power Insertion Loss: 6db Maximum z 
Passband Response Vibriation: + 1 db Maximum . 
Ultimate Atten 80 db Minimum 

Center Frequency st 1 Ke - - $|---|---6 0B 





KC from 13 MC 


We invite your inquiry for any Crystal Filter 
application in the 10 KC to 20 MC Range 


HYCON EASTERN, INC. 
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COMMUNICATION FILTER DIVISION 


1360 Soldiers Field Road Dept. A-3 Boston 35, Massachusetts 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 
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That’s the electrical generating capacity of C-E Utility Boilers 
ordered in 1955. 


What does it mean to American business? 


It means faith in the future! Coupled with boiler capacity pur- 
chased from others, plus associated electrical equipment, it is 
multi-billion-dollar evidence that the utility industry expects 
America’s economic growth to continue for years to come. For 
it takes years to convert orders for power station equipment to 
“juice” at the bus bar. And the capacity ordered last year will 
not be fully available until 1959, although the bulk of it will 
come on the line in 57 and ’58. 


A suggestion for you... 

As you must replace your boilers or increase the size of your 
boiler plant to keep pace with increasing business, follow the 
lead of the utilities — the most exacting buyers of steam gen- 
erating equipment. You'll be sure to get top reliability and 
economy, if you see C-E — for any steam requirements, large 
or small. 


7,000,000 KILOWATTS 











How much is 7,000,000 kilowatts? 


e It’s enough to produce over 56 billion kilowatt- 


hours a year — nearly 12% of the present total 
American utility output. 


It would meet the complete electrical residential 
needs of 67,000,000 people... or it would 
meet about 20% of the country’s entire com- 
mercial and industrial requirements. 


It's more than the entire American utility indus- 
try installed in any year before 1953 . . . more 
than any other country ever installed in a single 
year. 
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COMBUSTION ENGINEERING 


Combustion Engineering Building ©* 200 Madison Avenue, New York 16, N. Y. 


Steam Generating Units + Nuclear Reactors * Paper Mill Equipment + Pulverizers + Flash Drying Systems * Pressure Vessels * Home Heating and Cooling Units * Domestic Water Heaters + Soil Pipe 
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RAYTHEON 


your prime source of supply 
and of up-to-the-minute 


application information on 


TRANSISTORS 


GERMANIUM 
SILICON 


SEMICONDUCTOR DIODES 
GERMANIUM 
SILICON 


SILICON POWER RECTIFIERS 
TUBES 


SUBMINIATURE* 
Filamentary 
Heater Cathode 


\ MINIATURE* 
N VOLTAGE REFERENCE* 
‘% iz VOLTAGE REGULATOR® 
y;: RADIATION MEASURING 
77 yf PENCIL 
4-" RECEIVING 
PICTURE 
RECTIFIER 








® 
Excellence in Electonics 


*Many types available to military specifications 
for Rugged and Reliable Tubes 











GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma. 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND‘O:RF 
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A Major Portion of the text in this issue of TH 
Review is drawn from events that transpired on Ja 
uary 4, when 1,550 Technology Alumni and frien 
of the Institute gathered in the Grand Ballroom 
New York’s Waldorf-Astoria Hotel to take part in 
dinner given by the M.I.T. Corporation. The purpo: 
of this event — which was attended by a veritabh 
“Who's Who in Industry and Finance” — was to pa” 
tribute to Karl Taylor Compton, to record with gratj® 
fied appreciation the funds that make possible ere@®™ 
tion of the new Compton Laboratories, and to repopy 
on recent advances that are being made at M.I.T, 

Recent news releases of some of the importa 


and discussion at the Midwinter Meeting and Ree 
gional Conferences, further testify to the intense acy 
tivity originating at the campus on the Charles Rivepy 
Basin. Some of these activities are also recorded ingy 
this issue; others will be brought to Review readers 

Mighty Multiplier. — The report of James R. Kn. 
LIAN, JR., 26, President of the Institute, on current” 
events at the Institute (page 231), made at the MLT 
Corporation dinner on January 4, mentions progress 
on construction of the new Compton Laboratories, 
expresses gratification for the support which madegy 
these new M.I.T. facilities possible, and announce 
the establishment of a new School for Advancetfi 
Study at M.IL.T. The purpose of the banquet, Dr 
Killian told his audience of 1,550 leaders in industry 
and finance, was to pay tribute to the leadership 
the late President, Karl Taylor Compton. 


K.T.C. and M.1L.T.— From 1930 until 1954, Ka 
Taylor Compton was practically synonymous with th 
Massachusetts Institute of Technology. Tribute 
the former M.I.T. President was paid by a lifelong 

(Concluded on page 224) 








Chas. Pfizer & Co., Inc., Office and Laboratory 





Speed with Economy 


When properly coordinated, speed in building be- 
comes an economy. The economy lies not merely in 
the speedy doing of the work, but in the even larger 
savings resulting from earlier production. 














“Speed and Economy” is no mere slogan — it’s the 
foundation of our service. 


W. J. BARNEY CORPORATION 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York | 3 


4 


A ee SS Alfred T. Glassett, ‘20, President i: 3 
Founded 1917 4 ; 
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Red conductors in Simplex Control Cables 
always read red. That’s because they’re positively 
identified by white printing on solid black back- 
ground. They won’t change color under different 
lights the way conductors with colored neoprene 
coverings do. 

Simplex Control Cable conductors don’t have 
to be twisted for identification because color 
coding is printed on both sides of every conductor 
at 2%-inch intervals. 

And it doesn’t matter how dirty conductors 
get during pulling, splicing, or termination. Sim- 
plex Printed Color Coding just won’t blur, rub 
off, or lose its ability to provide quick, safe, sure 
conductor identification. 

If you’d like a sample of Simplex Printed Color 
Coding and descriptive literature, drop a post 
card to the address below. 
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CO., 79 Sidney Street, Cambridge 39, Massachusetts 
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Attention: ENGINEERS 





melpar, inc. 


A completely integrated facility for system 
responsibility from design concept through 
production and field service. 


Many government agencies, industrial organi- 
zations and engineers have profited by taking 
advantage of Melpar’s facilities. For detailed 
information write to — 


Technical Personnel Representative 


melpar, inc. 


Subsidiary of Westinghouse Air Brake Co. 


3000 Arlington Bivd., Falls Church, Va. 
99 First St., Cambridge, Mass. 
11 Galen St., Watertown, Mass. 


Laboratories located in Falls Church and Arlington, 
Va., Cambridge and Watertown, Mass. and 
Tucson, Arizona 








FREE BOOKLET TELLS WHAT 
CO. CAN DO FOR YOU 


There’s practically no end to the important 
jobs that CO,—combined with Liquid 
Carbonic savvy—is doing. Chances are 
this combination can come up with some 
electronics surprising answers for you, too. For 
refrigeration scores of CO> applications, covering all 
food industry, send for LIQUID’s new free 

drugs booklet, “Applications Unlimited.” Just 

textiles use the coupon below. 


rubber | malL THIS COUPON 


agriculture 
chemistry 
metals 


THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Ave., Chicago 23, Illinois ™ 


Send me my free copy of “Applications Unlimited.” 
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friend and admirer at the M.I.T. Corporation dinner 
on January 4. The Review is pleased to record the 
warm tribute (page 235) spoken by Rosert E. Wi- 
son, “16, chairman of the Board of Standard Oi] 
Company (Indiana), and a life member of the M.LT. 
Corporation. 


Security Council.— At the January 4 banquet, 
some 1,550 friends of Technology had opportunity to 
hear constructive proposals regarding the National 
Security Council from Ropert Cuter, chairman of 
the Board, and Director of the Old Colony Trust 
Company, and adviser to President Eisenhower as 
consultant to the National Security Council. A report 
on General Cutler’s address appears on page 239. An 
elaboration of General Cutler’s banquet address will 
appear in the April issue of Foreign Affairs. 


Materials to Order. — Vast possibilities for the de- 
sign and manufacture of new materials with pre- 
scribed physical and electromagnetic properties be- 
come possible with sufficiently fundamental approach 
to nuclear engineering, as related (page 240) by 
ArtuHuR R. von Hippet, Professor of Electrophysics 
and Director of the Laboratory for Insulation Re- 
search. Originally written as a technical report, Dr. 
von Hippel’s article will be featured in the February 
24 issue of Science as well as in this issue of The 
Review. 


DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
e double pole. 


Long life. 


Low noise level. 


| | Extreme reliability. 
- Write for 
Catalog 370. 


ee 


STEVENS 


YCORPORATED 
22 ELKINS STREET 


IN 2 MA 
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MUCH OF YOUR KITCHENWARE is made of steel. So are 
the hundreds of thousands of miles of railroad rails that 
criss-cross the nation. And so is practically all of your 
automobile. 


THEY’RE ALL STEEL, but that’s where the similarity 
ends. In your kitchen, it’s shining, rust-resistant stain- 
less steel. In rails, it’s carbon steel—strong and tough 
to endure years of hard service. And there are more 
than 160 different kinds of automobile steels. 

What makes the difference among steels? The most 
important influence is alloying metals—chromium, 
manganese, tungsten, vanadium, and others. 


ADDING ALLOYING METALS to molten steel changes 
the composition of the steel and gives it special char- 
acteristics. It’s chromium, for example, that makes steel 
stainless. Tungsten, on the other hand, makes steel so 





ELECTROMET Alloys and Metals NATIONAL Carbons 
HAYNES STELLITE Alloys EVEREADY Flashlights and Batteries 
UNION CARBIDE Silicones Prest-O-LiTE Acetylene 
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UCC’s Trade-marked Products include 


Dynel Textile Fibers 
PYROFAX Gas 





Steels are like a family 


...each with its own personality, its own special talents 


hard that it is used in machine tools to shape ‘softer’ 
steel into things to serve you. 


FROM MINES throughout the world, the people of 
Union Carbide gather ores and refine them into more 
than 50 different alloying metals that are vital to mak- 
ing more and better steel. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
Gases, and Puastics. Write for “Products and Processes” booklet. 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET UCC] NEW YORK 17, N. Y. 
In Canada: UNION CARBIDE CANADA LIMITED, Toronto 





SYNTHETIC ORGANIC CHEMICALS 
PRESTONE Anti-Freeze UNION Carbide 
BAKELITE, VINYLITE, and KRENE Plastics LINDE Oxygen 


ACHESON Electrodes 
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FROM 
THE 
START 
—WITH 


GOODSYEAR 


More people ride on Goodyear tires than on any other kind! 
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Martin Bovey, Jr. 


“For the glass of the years is brittle 
Wherein we gaze for a span.” 


— Swinburne 
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Domestic Bliss 


HE effects of domestication upon animals may 
be seen from consideration of two well-known 
domesticated species, the white rat and the 
human being. Precisely what is meant by domestica- 
tion? Undomesticated creatures have developed, 
through evolution, by adaptation of their characteris- 
ties to existing environments. But domesticated 
organisms possess characteristics resulting from hu- 
man efforts to bring them into adaptation with an 
environment which at the same time has been modi- 
fied by human activity. Thus the human being is the 
agent of domestication; hence man must be con- 
sidered to be “self-domesticated.” 

The white rat, widely and usefully employed in 
laboratory experimentation, is an albino variant of 
the wild Norway rat. As the wild prototype is plenti- 
fully available today, the effects of domestication 
upon this species may be precisely assessed by com- 
paring the domestic with the feral forms. The albino 
rat has been under domestication for at least a cen- 
tury. There is a published account of employment 
of this animal in a laboratory in France in 1856. 
Domestication has produced anatomical, physio- 
logical and behavioral changes in the rat. The do- 
mestic animals’ adrenal glands are smaller than those 
of the wild prototype; also smaller are the liver, 
spleen, brain, heart, kidneys, and pancreas. The pi- 
tuitary and thymus glands are larger, the gonads or 
sex glands develop earlier in the domestic beast. 
The domesticated rat has a lower metabolic rate, and 
lower resistance to poisoning. It is much more sub- 
ject than the wild animal to fits caused by stress in 
the form of sudden high-frequency sounds. 
Domesticated rats do not utter the high-pitched 
squeal characteristic of their wild counterparts, espe- 
cially when frightened. Wild rats in captivity huddle 
in a close pack in the corner of a cage, and stay there 
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The Trend of Affairs 


motionless for hours; the domesticated animals do not 
do this. Wild rats quickly kill small rats or mice placed 
in their cages; the domestic rats ignore such smaller 
companions. If two wild rats in a cage are subjected to 
an electric shock, they immediately engage in vicious 
combat. Domesticated rats do not react this way. 
Perhaps most striking of all differences is the rela- 
tive reaction to physical. restraint. If grasped in the 
human hand so that little motion is possible, do- 
mesticated rats lie quite placid and relaxed. The wild 
animals, in contrast, apparently find such restraint 
terrifying; they struggle violently until exhausted, or 
even until they fall dead. 

In short, the wild Norway rat is always alert and 
ready to defend itself. It is fierce, aggressive and sus- 
picious, always tense, ever-ready to take the initiative 
in attack. The domesticated albino Norway rat is 
tame, gentle and trusting, and does not bite unless 
frightened or hurt. 

The effects of domestication upon human beings 
are harder to assess, as feral man does not exist today 
as a basis for comparison. Nevertheless it appears to 
be agreed that some of the anatomical characteristics 
found among human beings today arose only after 
domestication occurred; these include long hair on 
the head, near-hairlessness of the body, curly hair, 
woolly hair, blonde hair, blue eyes, and fair skin. It 
is also believed that fundamental changes in the en- 
docrine glands of human beings have resulted from 
civilization, principally a decrease in the functional 
importance of the adrenal glands and a corresponding 
increase in the endocrine activity of the gonads. Such 
endocrine differences might well be reflected in be- 
havioral differences. 

One outstanding result of the human being’s self- 
domestication — civilization if you will —has been 
the rise of modern medicine and public health. As a 
result of these developments, inferior variants of the 
human being arising through mutation, suffering 
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physical or mental weakness, are kept alive and often 
given an opportunity to reproduce, thus passing 
along the adverse characteristics if heritable. In the 
wild state, to the contrary, organisms suffering ad- 
verse mutations usually perish before their charac- 
teristics may be passed along to offspring. These 
facts are a focus of much current concern among 
some geneticists, because of the acknowledged in- 
crease in the incidence of ionizing radiation in the 
human environment, resulting from experiments with 





atomic fission as well as steadily increasing use of 
ionizing radiation from other sources, such as the 
x-ray. Such increased radiation must increase the mu. 
tation rate; some of these mutations must be unfavor. 
able. Hence there is fear in some quarters that 
adverse mutations, preserved through the medical and 
public health measures resulting from man’s highly 
successful self-domestication, may well find full ex. 
pression generations hence, with disastrous effects 
upon the human race. 





SAGE Aircraft Defense 


» HE first opportunity to learn about the recently 
developed electronic Semi-Automatic Ground 
Environment (SAGE) system for continental air de- 
fense and its potential was given the nation’s press at 
a news conference on January 16, at M.I.T.’s Lincoln 
Laboratory in Lexington, Mass. 

Developed by Lincoln scientists and engineers 
under contract with the United States Air Force. 
SAGE revolutionizes the air defense methods and 
equipment involved in the defense of America. The 
SAGE System makes available to defense personnel 


Right: The SAGE system of cont- _ yy 
nental air defense was disclosed to 
representatives of the press on Jan- 
uary 16. Hosts at this important con- 
ference at Lincoln Laboratory were 
(in usual reading order): Edward L. 
Cochrane, ’20, M.1.T. Vice-president 
for Industrial and Governmental Re- 
lations; George E. Valley, Jr., °35, 
Associate Director of the Lincoln 
Laboratory; Major General Raymond 
Maude, Colonel D. E. Newton, Jr., 
Commander and Vice-Commander, 
respectively, of Air Force Cambridge 
Research Center. 


comprehensive and detailed information about 
enemy air attacks as soon as the outer defense ring 
is breached. SAGE combines the abilities of the elec. 
tronic computer to receive information, to memorize, 
to calculate, and to record answers with the percep. 
tive and display talents of radar to present an in- 
stantaneous graphic picture of the location, speed, 
and direction of all airplanes within radar range, 
With a knowledge of flight plans of friendly air. 
planes available in the computer, hostile airplanes 
can be identified immediately and the most effective 
defense action taken. 

(Continued on page 264) 





















M.1.T. Photos 


Left: A portion of the 
M.1.T. Lincoln Labora- 
tory at Lexington, Mass., 
where the SAGE sys- 
tem of air defense was 
developed. Lincoln Lab- 
oratory was organized 
in 1951 at the joint re- 
quest of the Army, 
Navy, and Air Force, 
following announcement 
of Soviet possession of 
atomic bombs and long- 
range bombers. 
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M.1.T.. Phowo 


UR purpose in coming together is twofold. First 
and most important it is an occasion of tribute 
to Karl Compton. Second, it is an occasion for 

the M.I.T. Corporation to report on the achievement 
of certain goals and to express its appreciation for the 
magnificent support which M.I.T. has been receiving. 

In honoring the name of Karl Compton, we express 
our enduring affection for a superb human being and 
for a distinguished educator and public servant. A 
great mountain must be viewed from a distance if we 
are to perceive its true place in the landscape, and now 
from a distance we are beginning to perceive even 
more clearly the great achievements and the shining, 
comely, towering eminence of Karl Compton. In the 
cluster of peaks in M.I.T.’s Presidential Range he 
stands tall with Maclaurin, Walker, and Rogers. 

We honor his memory tonight in several ways, with 
our two distinguished speakers each speaking out of 
his own experience. In reporting on the stewardship 
of the M.I.T. Corporation and on the continuing 
progress and unfolding future of M.LT., I also pay 
tribute to Karl Compton by thus giving evidence of 
the great momentum he gave to the institution and 
to his happily persistent influence in its affairs. In 
tribute to him I speak with unabashed pride and 
enthusiasm of M.I.T.’s progress, its service to the 
nation, and its sense of manifest destiny as a new 
kind of university. 
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Science — The Mighty Multiplier 


Alumni and Friends of M.1.T. Are Told of Progress 
at the Institute in a Corporation Dinner Paying 


Tribute to Karl Taylor Compton 
By JAMES R. KILLIAN, JR. 


An institute of technology stands today in the main 
current of contemporary life, generating discoveries 
and ideas, and educating the kind of men which shape 
our industrial society. The scientist, the engineer, and 
the manager are among the chief architects of our 
flourishing technological society, and their responsi- 
bility grows steadily greater for its state of health 
and for its advancement. The professional com- 
petence and insight expected of the scientist and 
engineer, and their understanding of the social forces 
they affect and are influenced by, all become greater 
as our society becomes more complex and as our 
nation assumes greater responsibility and faces 
greater hazards. 

In his provocative book, The Taming of the 
Nations,* F. S. C. Northrop has developed the 
thesis that American skill in putting nature to work 
for the benefit of man has given our society and its 
form of benevolent capitalism a stability and a capac- 
ity for growth unique so far to the United States. 
This technological drive, this powerful combination 
of science, engineering, and industry which Americans 
have become so pre-eminently skilled in directing to 
useful social ends, has been profoundly influential in 
furthering our ideal of a fluid, classless society. To an 
extent greater than any other nation, we have dis- 
covered that we can wrest from nature a range of 

® New York: Macmillan Company, 1952. 
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benefits that has largely removed the temptation to 
fall back on ideological nostrums. It is this great 
generative force of technology that makes science the 
mighty multiplier and shaper of our society. It is the 
enormous power of this force which makes it so im- 
portant that the United States be creative and tautly 
alert in marshaling all its technological resources to 
maintain a position of relative strength and of leader- 
ship in the free world. In our success in handling the 
technological measures and countermeasures that 
now characterize the international contest in which 
we are engaged may well lie the safety and coherence 
of the free world and our continuing success in deter- 
ring war. 

With technology playing this important role in 
the world today, our institutions where science, en- 
gineering, and management are taught have a corre- 
spondingly important part to play and must as a 
consequence be closely meshed with both the im- 
mediate and long-term needs of our society. In a 
period of man-power scarcity they must accept addi- 
tional educational responsibilities to augment our 
national scientific man-power resources — a responsi- 
bility which requires enhancing quality even more 
than increasing numbers. In a period of cold war they 
have a uniquely specialized role in the technology of 
survival — the survival of ourselves and of the free 
world. They have a responsibility to further our basic 
science and to achieve those subtle environmental 
conditions where the creative mind flourishes best. In 
a period when society vests a growing responsibility 
in the scientist and engineer, they have the responsi- 
bility of educating these professional men so that they 
can advance their specialties and at the same time 
play an important role as perceptive, broad-gauged 
citizens contributing to the common account. To do 
this these institutions must achieve new working 
coalitions of the sciences, the social sciences, and the 
humanities. 

Alfred P. Sloan, Jr.,’95 (with glasses), takes active part in pre- 
dinner discussion with honored guests at the M.I.T. Corpora- 
tion dinner at the Waldorf-Astoria Hotel. 
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Our institutes of technology may well be leading the 

way to a liberalized liberal education that is relevant 
to the needs of modern man and modern technologi- 
cal society. A superb opportunity exists to provide a 
new type of liberal education polarized about science 
and given new coherence and standards by profes- 
sional requirements. In our institutes of technology 
there is a vision of a new kind of indigenous American 
university built around science and social technology 
but embracing the arts, the social sciences, and the 
humanities as essential and equal partners in its corpo- 
rate aims and culture. The liberal arts cannot be liber- 
al if they misread or hold back science and technology 
as antihumanistic. By the same test, science and 
technology cannot fulfill their responsibilities if sci- 
entists and engineers lack the humanistic quality once 
ascribed to the Athenians — the art of making gentle 
the life of mankind. Our great schools of science and 
engineering have a special responsibility today to de- 
velop new bridges interconnecting the sciences, the 
social sciences and the humanities, to reduce the pro- 
tective tariffs of intellectual vested interests, and thus 
to achieve a liberal education that is liberal in the 
deepest sense for our American civilization. 

These observations on the responsibilities and op- 
portunities of an institute of technology provide ap- 
propriate background for my brief report on M.L.T. 

In the past 90 years farseeing citizens have created 
at M.LT. the nation’s largest privately controlled foun- 
dation for the support of an institute of technology. 
Not only does it have the largest resources among all 
the institutes of technology; it also today stands with- 
in the first five among all the privately endowed 
colleges and universities in the market value of its 
invested funds. By another measure, its influence and 
responsibility are shown by the fact that it enrolls the 
highest percentage of foreign students of any Ameri- 
can university and probably has as cosmopolitan a 
student body as any institution in the world. As a con- 
sequence of this position and of the current impor- 
tance of technology to the United States and the free 
world, M.I.T. has special responsibilities to respond 
to the nation’s immediate, as well as its long-range, 
needs and to represent the highest achievable stand- 
ards in the educational and professional fields it em- 
braces. 

During the postwar period, what has been M.L.T.’s 
response to these requirements? Let me report on only 
six different ways, all of which reflect the achieve- 
ments of a dedicated Faculty and Corporation work- 
ing at concert pitch. 

First, in a decade it has almost doubled its enroll- 
ment capacity in response to increased demands 
for scientists, engineers, architects, economists, and 
graduates trained ‘n management. Year by year dur- 
ing the past decade it has enlarged its facilities, aug- 
mented its staff, and added to the scope of its program. 
In this 10-year period the book value of its plant and 
invested funds has been increased by over $47,000,000. 
Even though we may be unable to accept substantial 
further enrollment increases, we are now ready and 
tooled up to make a greater contribution both in num- 
bers and in quality than we did a decade ago, and in 
the crucial period when the nation’s demand for sci- 
entists and engineers is greatest. 
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Fortunately, much of M.I.T.’s increased scope and 
capacity has come at the graduate level, where the na- 
tion’s need is the greatest and where the requirements 
of staff and funds and space are the most demanding. 
It is important to note that M.I.T. now awards more 
doctorates in both engineering and physics than any 
other institution in the United States. 

The second important way which M.I.T. has re- 
sponded to changing needs has been to initiate new 
programs in research and teaching in response to the 
widening scope of science and engineering and to ad- 
just for the rapid obsolescence which characterizes 
modern technology. For the peaceful applications of 
atomic energy, we have added a graduate course in 
nuclear engineering and augmented our research 
in nuclear science. We have organized more than 
a dozen new laboratories and programs, such as the 
Research Laboratory of Electronics, the Combustion, 
Acoustics, Nuclear Science, Gas Turbine, Servomech- 
anisms, Dynamic Analysis and Control, Instrumenta- 
tion, Cryogenic, Insulation Research, Hydrodynamics, 
and Aero-elastic Laboratories, and the Supersonic 
Tunnel and Towing Tank. Notable in recent years has 
been growth in engineering and science of research 
important to medicine, psychology, physiology, and 
the communication of ideas. 

At the suggestion of Alfred P. Sloan, Jr., 95, and 
with resources provided by him, we have organized a 
new School of Industrial Management which now, af- 
ter five years of development, has reached the critical 
size and maturity to become a major new source of 
ideas and men for management. We seek in this new 
School to achieve a new synthesis in management 
education by associating the science of things with 
the science of man, by combining physical technology 
with social technology. 

To give full recognition to the importance of the 
humanities and social sciences in an institute of tech- 
nology, we have established as a formal educational 
entity a School of Humanities and Social Studies and 
founded a research Center for International Studies. 

Third, our Faculty has been searching for new pat- 
terns and new syntheses to enable our curriculum to 
keep pace with new knowledge and new needs. For 
example, we have been giving intensive study to a 
reformulation of the philosophy of engineering educa- 
tion. I can report a growing conviction that the tradi- 
tional forms of engineering education no longer meet 
the advancing requirements of industry or reflect the 
rapid advance of science. Already in several of our en- 
gineering departments, notably Electrical Engineer- 
ing, a new concept of engineering education is 
emerging and in our judgment is a synthesis more 
powerful and fundamental than traditional programs 
in this field. 

In the School of Science, we seek to provide op- 
timum conditions for basic research in the pure 
sciences, including the life sciences, and for educa- 
tional programs at the highest achievable level. In 
recognition of the growing interrelationship of the 
sciences, efforts are being made to eliminate un- 
necessary barriers set by artificial departmental 
boundaries, 

In our new School of Humanities and Social Studies, 
we have in effect a first-rate liberal arts college within 
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One of the tables on the main floor of the Ballroom of the 
Waldorf-Astoria Hotel, at the Corporation dinner, January 4. 


the framework of an institute of technology. Through 
it we seek to provide an educational program that 
brings to the teaching of the humanities and social 
sciences the same rigorous quality we have in the 
sciences and engineering. We also seek to round out a 
new coalition of disciplines which brings the human- 
ist and the social scientist into effective communica- 
tion and partnership with the physical scientist. We 
have also just inaugurated a precedent-setting pat- 
tern of general education — one of the first to be 
offered by an institute of technology. This new pro- 
gram introduces both a new type of general education 
and a new kind of five-year curriculum. Graduates 
of these curricula will nave excellent preparation for 
such fields as law, medicine, business, and public ad- 
ministration. In particular, the growing demand of 
government and of industry for men of ability, broadly 
trained in liberal studies as well as science, will be in 
part supplied by this plan. A solid grounding in sci- 
ence and technology, without undue specialization, 
has become an increasingly important prerequisite 
for men who are to exercise responsible judgment 
about the affairs of a society such as that in which we 
live. 

Fourth, in the area of student life, M.L.T. in the last 
decade has largely completed a residential environ- 
ment for its student body and provided enhanced 
opportunities for student self-education and for edu- 
cationally valuable extracurricular activities. With the 
creative resources of modern architecture it has given 
new stimulus to community life in the precedent- 
setting Kresge Auditorium and the M.1.T. Chapel. The 
devotional Chapel provides for as many as 18 differ- 
ent religious services a week, with each of the major 
faiths in our student body holding its own services. 

Fifth, in this cold-war period we have continued 
to conduct research for defense and to manage study 
projects and operations analysis activities which draw 
upon the best thought of the nation’s scientific com- 
munity for the government. The Lincoln Laboratory 
and the Instrumentation Laboratory are the largest 
ot several research projects which carry heavy respon- 
sibilities for defense. We are now engaged, under 
contract with the Department of Defense, in reor- 
ganizing and enlarging the Weapons Systems Evalu- 
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ation Group serving the Joint Chiefs of Staff and in 
bringing together a group of educational institutions 
to form a nonprofit corporation to manage this im- 
portant analysis organization in the future. 

These are new and abnormal responsibilities for an 
educational institution which are imposed by the hard 
necessities of the cold war and our national policy to 
deter war. An institute of technology which works on 
the frontiers of engineering, science, and manage- 
ment has an inescapable responsibility thus to serve 
the nation and to do so in ways that still leave it free 
and strong and unencumbered in its educational and 
basic research activities. 

Sixth, in the current year we are increasing salaries 
and other benefits for the academic staff by an amount 
equivalent to 20 per cent of our total academic salary 
budget. The major addition has gone into a greatly 
augmented program of pension benefits. All of this was 
planned before we had any knowledge of the Ford 
Foundation grants for salaries. The income to be re- 
ceived by M.LT. from the $3,380,000 allotted by the 
Ford Foundation will be added to these increases. 
Even with all of these improvements, we still have 
much more to do to achieve a satisfactory salary scale. 

In addition to describing these recent developments 
and trends, I wish now to report on one great new fa- 
cility and one important addition to our academic 
program. During the past 18 months we have devel- 
oped the plan and raised the funds for the Karl Taylor 
Compton Laboratories for the physical sciences and, 
most conclusively of all, we are well under way in their 
construction. Alfred P. Sloan, Jr., 95, and Marshall B. 
Dalton, ’15, as honorary chairman and chairman of our 
Corporation Development Committee, have led the 
way in raising the capital funds required for the con- 
struction cost of the memorial laboratories, and in ad- 
dition, this committee has raised a substantial amount 
toward the cost of an associated nuclear research re- 
actor to be devoted wholly to the peaceful application 
ot atomic energy, to the education of nuclear scien- 
tists and nuclear engineers, and to basic research in 
nuclear science and technology. 

Almost five years ago we held a victory dinner in 
this same room celebrating the completion of a De- 
velopment Fund campaign for $20,000,000 and were 
able to announce that we had raised $25,000,000. To- 
night is also a victory dinner to mark the raising of 








funds adequate to build the Compton Laboratories 
and in addition to mark the raising of a substantial 
part of the amount needed for the support of the 
Compton Laboratories and for the capital cost of the 
nuclear reactor, which we propose to start during this 
calendar year. 

Construction on the Compton Laboratories had 
hardly been started when we found it necessary to 
add a new wing to house a great new computing cen- 
ter to be managed by M.I.T. and to be used for aiding 
basic research and educational activities of the 
colleges of New England. This concept of a regional 
laboratory providing a giant computer for educational 
use was proposed by Thomas J. Watson, Jr., and the 
center has been made possible by grants and equip- 
ment from the International Business Machines Cor- 
poration. 

The second announcement I wish to make is the 
recognition of a School for Advanced Study as an in- 
tegral part of M.I.T.’s academic organization. Today 
there is an increasing demand for postdoctoral study 
and research experience in our major scientific insti- 
tutions. This demand for advanced study in part re- 
sults from the fact that it now takes about as long to 
educate a fully professional physicist or chemist as 
it does a practicing physician. Further, the advance 
in knowledge makes it increasingly important for 
scholars to pursue advanced study beyond the level 
of the graduate school and the doctor’s degree. In 
fact, the advancement of American science particu- 
larly requires more postdoctorai study and research 
in our educational institutions. 

Students who already have their doctor’s degrees 
are coming in ever greater numbers to M.I.T. for the 
purpose of pursuing this kind of advanced study un- 
der the guidance of our Faculty. This year approxi- 
mately 100 postdoctoral fellows and guests are living 
and working with us at M.1.T. 

In response to this trend and this need, the Execu- 
tive Committee of the Corporation has authorized 
the adoption of a plan suggested by Professor Martin 
J. Buerger, ’24, chairman of the Faculty, for a School 
for Advanced Study at M.I.T. to provide an organi- 
zational base for the growing number of short-term, 
postdoctoral workers and guests at the Institute. 
This new entity will give formal recognition to the 
(Continued on page 256) 
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With 1,550 Technology 
Alumni and friends of M.1.T. at 
the January 4 dinner, balconies were filled. 


THE TECHNOLOGY REVIEW 











th 
se 
to 
qu 
toi 
on 


an 
th 
pr 
ha 


fo 


be 





ratories 
stantial 

of the 
: of the 
ng this 


es had 
sary to 
1g cen- 
aiding 
of the 
gional 
ational 
nd the 
equip- 
s Cor- 


is the 
an in- 
Today 
study 
- insti- 
art re- 
mg to 
list as 
vance 
nt for 
- level 
ee. In 
irticu- 
earch 


Trees 
or the 
y un- 
DrOXi- 
living 


xecu- 
rized 
fartin 
chool 
gani- 
term, 
itute. 
» the 


Photo 
logy 
cae 
lled. 


IEW 





M.I.T. Photo 


K. T. Compton 


By ROBERT E. WILSON 


HILE I have had the honor of being a student, 
a research associate, a professor, an alumnus, 
and a Corporation member of M.I.T. during 
the past 40 years, none of these would warrant my 
selection as a speaker on the occasion of this tribute 
toa great man and a great institution. My one unique 
qualification for this honor is that I knew Karl Comp- 
ton for 54 years — much longer, | believe, than any- 
one else here, except his brother Wilson. It therefore 
| seems fitting that I tell you something of the back- 
ground of the man — of the home and family whose 
imprint he always carried with pride and honor — 
before I relate in later paragraphs the impact of his 
personality on M.1.T. 

I first visited the Compton home, adjacent to the 
College of Wooster, Ohio, when my father, an alum- 
nus, returned there to become its professor of mathe- 
matics. One of the first things he did was to take me 
over to meet his former instructor, Elias Compton, 
and his three fine boys, Karl, Wilson, and Arthur. By 
that time Dr. Compton, a Presbyterian minister, was 
professor of philosophy and dean of the College, and 
had been partly responsible for selecting my father 
for his new post. Karl was then a lively boy of 13, and 
Arthur, my contemporary, was eight. Throughout my 
boyhood years Karl was my idol —an outstanding 
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halfback in football, pitcher on the college baseball 
team, and a top-flight student — though the latter' 
fact seemed rather unimportant to me at the time! 

Following his graduation from Wooster in 1908, 
Karl took a Ph.D. in physics at Princeton. After brief 
periods as instructor at Wooster and Reed Colleges, 
he became an outstanding teacher and research 
worker in physics at Princeton, and a professor in 
1915. 

Meanwhile, Arthur and I had entered college and 
had the distinction of founding Wooster’s scientific 
club. Karl was one of our early speakers and inspired 
both of us to a lifelong interest in research. 

After my father’s death in 1907, Elias Compton 
took a fatherly interest in my mother's brood of four 
children. I particularly recall that in 1914, my senior 
year, he called on us to urge strongly that I arrange 
in some way to take postgraduate work in science. | 
told him of my interest in chemical engineering and 
my thought that, in view of distance and expense, | 
should plan to enter a certain Ohio institution. He 
replied that while it was an excellent school, and 
could doubtless help to place me in a good technical 
job in the Middle West, if I wanted to go to the en- 
gineering school which was recognized throughout 
the world as the best, I should go to M.L.T. I have 
never ceased to wonder at the perspicacity of that ad- 
vice from a professor of philosophy at a small Ohio 
college, who had never had any connection with 
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M.I.T. in Boston, and probably never expected to 
have any! 

When I concurred (possibly influenced slightly by 
the fact that my fiancée lived in Albany, N.Y.) he 
helped me to get a scholarship and a loan of $400, 
which saw me through two years with the aid of 
summer jobs, tutoring, and so on. Those were the 
“good old days” for impecunious students! 

While in college, my father taught Karl mathemat- 
ics and his father taught me philosophy. As I have 
pointed out in introducing Karl, if you will compare 
my standing as a philosopher with Karl’s as a mathe- 
matician, you will realize that my father was a much 
better teacher. Actually, Elias Compton was, in his 
field, as inspiring a teacher as Karl became in his. 
And both his father and mother were warm, deeply 
religious people with a real knack for guiding and in- 
spiring their children. In 1939 Karl Compton’s 
mother was chosen as American Mother of the Year, 
and only last fall at Wooster the Compton family and 
I participated in the dedication of a fine new dormi- 
tory named for her. 

I saw little of Karl or Arthur for several years after 
graduation, but I did have occasion in 1916 to tell 
Willis R. Whitney, 90, Director of Research at the 
General Electric Company, of the wonderful record 
Karl was making at Princeton, hoping that Dr. 
Whitney might persuade him to join their laboratory 
in which I had a summer job. While General Electric 
did not succeed in hiring him, not many years there- 
after they did take him on as a consultant, and that 
job definitely led to Gerard Swope’s [’95] getting to 
know him and eventually recommending him for se- 
lection as our M.I.T. president. And what a fortunate 
choice that turned out to be! 

Before continuing with Karl’s career, I want to 
mention another bit of history connecting the Comp- 
ton family with M.1.T. About 1917, Arthur A. Noyes, 
’86, Head of Physical Chemistry at M.I.T., became 
disturbed about the shortage of promising young 
men in the Physics Department and asked if I could 
suggest any. I told him about Arthur, then beginning 
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tc make a name for himself at Westinghouse, and 
wrote a memorandum about him. Dr. Noyes later 
told me that he had not been able to “make the sale” 
to the Physics Department, and Arthur eventually 
went to the University of Chicago, where he soon 
won the Nobel Prize in physics and eventually be- 
came head of the department. I have always believed 
that the great upsurge in physics at M.I.T. might 
have started 10 years earlier if Dr. Noyes and I had 
been better salesmen! 

But, in any case, the upsurge came in a hurry when 
Karl entered the scene. There were some among the 
Alumni, and possibly among the Faculty, who won- 
dered why a scientist, rather than an engineer, should 
have been chosen to head the world’s greatest engi- 
neering school. However, Karl brought just what 
M.I.T. most needed at that time, namely, a real ren- 
aissance of research and graduate teaching in the 
basic sciences. Without realizing it, M.I.T.’s very pre- 
eminence in engineering had tended to concentrate 
emphasis in that direction, letting the science depart- 
ments function largely as service departments for the 
undergradute instruction of engineers. It was conse- 
quently difficult to convince top-level scientists that 
M.I.T. would afford them the kind of climate and 
opportunity they wanted for graduate teaching and 
research in basic science. 

With the coming of Karl Compton, all that was 
changed. In quick succession, he recruited men like 
John C. Slater [Institute Professor and Harry B. Hig- 
gins Professor of the Solid State], George R. Harrison 
[Dean of the School of Science], Robert J. Van de 
Graaff [Associate Professor of Physics], and Philip M. 
Morse [Professor of Physics], in physics; Arthur C. 
Cope [Head of the Department of Chemistry], in 
chemistry; and Francis O. Schmitt [Institute Pro- 
fessor], in biology — and Technology’s rejuvenation 
of the science departments went forward rapidly. 

Time does not suffice to detail the achievements 
of M.I.T. during Karl's first 10 years, but the rapid 
growth of outstanding work in basic science was 
everywhere apparent. Almost as if foreseeing the 
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nation’s wartime needs, laboratories were set up or 
expanded to work in the fields of aeronautics, elec- 
tronics, radioactivity, instruments, servomechanisms, 
and analogue and digital computers. 

In his annual report in 1939, just after the invasion 
of Poland, Dr. Compton clearly stated the Institute’s 
three great responsibilities: to continue, even in time 
of danger, to educate “young men versed in science 
and skilled in the arts of its application to promote 
human welfare”; to improve its efforts in research for 
public service; and under “the extreme situation of 
a struggle for the existence of our country . . . to sub- 
ordinate our normal educational and research pro- 
gram and place all our facilities at the disposal of the 
nation with suitable arrangements for their wise use.” 

In line with this policy, Dr. Compton and dozens 
of the top men at M.I.T. were drawn more and more 
into consultation with the defense departments rela- 
tive to their many scientific problems. Vannevar Bush, 
"16, and later Jerome C. Hunsaker, ’12, headed the 
National Advisory Committee for Aeronautics. Frank 
B. Jewett, 03, was throughout the war President of 
the National Academy of Sciences, charged by law 
with advising the government on scientific matters. 

In 1941, three M.I.T. men — Compton, Bush, and 
Jewett — together with James B. Conant of Harvard 
and Isaiah Bowman of Johns Hopkins, decided it was 
essential that a civilian emergency war research or- 
ganization should be set up promptly. Bush presented 
their report to President Roosevelt, who promptly ap- 
proved it, providing Bush would head it up. Thus 
emerged, after some intermediate stages, the impor- 
tant office of Scientific Research and Development, 
and its National Defense Research Committee, in 
which Dr. Compton, Edward L. Moreland, ’07, and 
many other M.I.T. men played key roles. 

It soon became apparent that there was immediate 
need for a major research and development effort, con- 
centrating on the promising new field of microwaves, 
to make radar a useful military tool as quickly as 
possible. Both the armed services and the civilian 
scientists were insistent that M.I.T. was by far the 
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best location for such a major program and the M.LT. 
Executive Committee went along, though only with 
some reluctance. 

Again, Karl’s pre-eminent position as a scientific 
leader made it possible to attract, and to secure the 
prompt release of, an amazing assemblage of leading 
physicists. Let me name a very few: 

Lee A. DuBridge, from University of Rochester, 
now President of California Institute of Technology; 
Alan T. Waterman, from Yale, now Director of the 
National Science Foundation; I. I. Rabi, from Colum- 
bia, a Nobel Prize winner; Leland J. Haworth, from 
the University of Illinois, now Director of Brookhaven 
National Laboratory. 

I should add that Alfred L. Loomis, of the M.I.T. 
Corporation, and Ernest O. Lawrence, of the Univer- 
sity of California, were of great assistance to Karl in 
this recruiting program. 

Of course, dozens of the top M.LT. physicists and 
other scientists and engineers devoted part or all of 
their time to the new laboratory. And we must never 
forget that Karl could not have done a fraction of 
what he did, for M.I.T. or the war effort, if he had not 
had James R. Killian, Jr., 26, as his invaluable deputy. 

Dr. Compton’s ability as an administrator also came 
into the picture. During the painful period of several 
months that the government took to unwind the red 
tape and agree to pay M.I.T. for the work which the 
defense services insisted must be started immediately, 
he persuaded John D. Rockefeller, Jr. to underwrite 
M.I.T. against loss for the major obligations it was 
assuming. And major they were, for soon the M.LT. 
Radiation Laboratory budget was substantially 
greater than the whole prewar budget of M.I.T.! By 
the end of World War II it had a scientific staff of 
1,200, plus 2,700 other employees. 

Again, time does not suffice to detail many im- 
portant developments in short-wave radar for night 
fighters, precision gun-guiding radar, and long-range 
navigation aids. Each development included many 
parts, and was aided by many other laboratories; 
each led to production contracts with a host of in- 
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dustrial companies for devices which collectively were 
us important in winning the war in Europe as the 
utomic bomb was in ending the war in Japan. And 
all this gave tremendous impetus to our whole elec- 
tronics industry. 


M.L.T.’s War Effort 


As I have indicated, these many developments can- 
not properly be attributed mainly to M.LT., but rather 
to the great co-operative programs which it helped to 
guide and house. The M.I.T. war effort also embodied 
many other important research and teaching assign- 
ments, including the radar school, chemical warfare 
laboratory, and laboratories devoted to the develop- 
ment of many important aircraft instruments, servo- 
mechanisms, submarine detectors, range table calcu- 
lators, rockets, guided missiles, operations analyses, 
bombsights, degaussing ships to make magnetic mines 
inoperative, food preservation, and literally dozens 
of other important projects. It would take a book to 
even outline the story —and that is what John E. 
Burchard, ’23, Dean of the School of Humanities and 
Social Studies, did in a fascinating 330-page volume 
entitled 0.E.D.* Even to skim through, it emphasizes 
the utter indispensability of M.1.T.’s many contribu- 
tions, under Karl Compton’s guidance, to the war 
effort. While M.I.T.’s civilian student body was cut 
by the war to about 35 per cent of normal, its total 
1944-1945 budget was 14 times that of 1938-1939! 
But all of its wartime research was done on a “no profit 
— no loss” basis. 

Throughout the war, brother Arthur H. Compton 
and another great aggregation of scientists at other 
locations were, of course, working on the multifarious 
problems which culminated in the atomic bomb. As 
that approached fruition, and the problem arose of 
deciding whether and how to use the bomb, Karl 
Compton and Dr. Bush were two of the three scien- 
tists called upon by Henry L. Stimson, Secretary of 
War, and the President to help them decide these 
crucial matters. 

The successful outcome of so many of its projects 
reinforced M.I.T.’s world-wide prestige. Whenever 
the government wants a really tough scientific job 
tackled, it is likely to turn first to M.I.T. Karl was, 
however, one of the first to emphasize that the Insti- 
tute’s primary job was teaching, and that in peace- 
time it should accept only jobs that fitted in, rather 
than interfered with, that basic responsibility. The 
Institute should never become primarily a big govern- 
ment laboratory, however important its work might 
prove to be. 

M.I.T.’s wartime and peacetime accomplishments 
also led to innumerable calls from foreign nations to 
help them plan and organize similar scientific institu- 
tions. During the last two years of his life Karl carried 
out such missions for both England and Israel, and 
gave much of his strength in the process. 

You hear much today about Russia’s growing quan- 
titative superiority in the number of engineers their 
schools are turning out, at a time when this country’s 


* John Burchard, M.L.T. in World War II —Q.E.D. (New 
York: The Technology Press of M.LT. and John Wiley and 
Sons, Inc., 1948). 
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output is in a slump. The situation is disturbing and 
demands attention, especially at the secondary schoo] 
level where most young men decide on their probable 
career. However, there are two bright spots: In the 
first place, Russia has nothing approaching M.I.T., 
and while they are doubtless training many good 
routine engineers and narrow specialists, I am con- 
fident that they are not turning out broad, creative 
scientists and engineers such as M.I.T. and other top 
American institutions are graduating. 

I am reminded of the observation of Harry North 
who wrote: “If Sir Isaac Newton had been a govern- 
ment economist, we would have no law of gravita- 
tion. We would have a continuing study of falling 
apples with daily, weekly, monthly and yearly reports 
on the national applefall with graphs, charts, equa- 
tions, tables and exhibits, showing simple averages, 
and index numbers by day, week, month, and year, 
demonstrating to everybody’s satisfaction what a fel- 
low can do with an electronic calculator.” 

To that, I should add the recent observation of 
Benjamin F. Fairless, President of United States Steel 
Corporation: “If the apple which fell on Newton’s 
head had happened to fall on a Univac, the machine 
might have blown a tube, but it would never come 
up with the law of gravity.” 

In the second place, it is gratifying to note that of 
the winners of the recent preliminary tests of several 
thousand top high school seniors for the National 
Merit Scholarship program, 44 per cent said they 
planned to go into science or engineering, and M.I.T. 
was by far the most popular choice of institution with 
the entire group sampled. 

While I have thus far stressed mainly Karl’s scien- 
tific contributions, fortunately, as might be expected 
from his background, he also took a great interest in 
another relatively neglected area at M.I.T., namely, 
the humanities. The Division of Humanities was es- 
tablished and both its staff and its basic position in 
the undergraduate curriculum were greatly strength- 
ened. Someone has remarked that since M.I.T. is now 
humanizing its scientists, Harvard should undertake 
to simonize its humanists! 


Compton Laboratories 


Let us look ahead at some of the continuing results 
of Karl’s fruitful sojourn among us. Even while we 
were still stunned by his untimely death 18 months 
ago, members of the M.I.T. Corporation and Admin- 
istration realized that our number one responsibility 
was to carry out Karl's vision of a great new labora- 
tory to expand and bring together in permanent quar- 
ters the Institute's instruction and research activities 
in electronics and nuclear science and engineering. 
Immediately after the memorial services in June, 
1954, Alfred P. Sloan, Jr., "95 voiced the hope to Mar- 
garet Compton that she would consent to having the 
new laboratories named after Karl, as they obviously 
should be, and happily have been. Appropriate to the 
breadth of the man they are named for, they tran- 
scend the once sacred boundaries of the different 
branches of science and engineering, and emphasize 
the integrated approach necessary to major progress. 

(Continued on page 260) 
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VIEW 


t the M.IL.T. Corporation dinner, held at the 

Waldorf-Astoria Hotel in New York, on Jan- 

uary 4, 1956, General Robert Cutler, former 
Special Assistant to President Eisenhower for Na- 
tional Security Affairs, was the final speaker. His 
subject, reflecting his experience in operating the 
National Security Council mechanism for President 
Eisenhower from January, 1953, to April, 1955, was 
this: what persons should participate in formulating 
recommendations concerning national security pol- 
icy which are to be submitted to the President of the 
United States for his executive decision? 

After describing the emergence of the National 
Security Council under the present Administration 
as a mechanism of the Executive Branch of the Fed- 
eral Government for advising the President on mat- 
ters of high policy, equal in importance to the 
Cabinet, he outlined the Council’s characteristics, 
purposes, and functioning. He pointed to the limited 
statutory membership of the Council (five in all); 
named the 10 additional officials whose regular at- 
tendance at meetings President Eisenhower expected, 
as members, advisers, or staff; and explained that 
other officials, whose functions or departments had 
an interest in a particular agenda item or items, were 
also invited to attend as ad hoc members for such 
agenda item or items. 

General Cutler went on to say that, if the Council 
were to be the forum for vigorous, searching discus- 
sion that President Eisenhower intended, there was a 
careful balance to be preserved between an attend- 
ance that would permit such discussion and an at- 
tendance which would turn the assemblage into a 
‘town meeting.” 

He then dissected the recommendation, often 
made, for “strengthening the Council,” that there be 
added as regular Council members, a few wise, 
broad-gauge men, divorced from operating responsi- 
bilities. In explaining why he had consistently op- 
posed this concept, he gave as one reason for his 
position a concern lest the intellectual brilliance of 
such members coupled with their “free time to think” 
might tend to dominate the Council discussions. He 
said: 

Think of a Compton, a Killian, a Robert Wilson, a 
James B. Conant (please let me get in one plug for Har- 
vard), sitting every week at the Council Table, with noth- 
ing to do but think and expound. This concept is truly 
in the megatron range. 

He then outlined his advocacy of the National 
Security Council seeking “outside” advice and coun- 
sel through the appointment of nongovernmental 
persons, on an ad hoc consultant basis, as advisers 
to the Council. He weighed the pros and cons of 
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for Strengthening Operation of Important Governmental Agency 


As Reported from the Address Made by . . . . . . ROBERT CUTLER 


using such consultants, pointing to his experiences 
with such advisers while he was serving with Presi- 
dent Eisenhower. In this connection, he spoke of the 
Institute's contribution in these words: 


Included in these consultant groups were at least two 
members of your Technology Faculty. Max F. Millikan, 
Director of Technology’s Center for International Studies, 
headed a group that turned in a reasoned, deeply pene- 
trating study, the concepts of which much influenced the 
shaping of our basic policy. Later, President Kill an 
chaired a task force of brilliant scientists that put in 
months of hard thinking in sensitive areas of the greatest 
consequence to the survival of our American homeland. 
Never will your President's tact and perseverance shine 
to a finer advantage than they did in putting together th‘s 
task force’s report. To the President of the United States, 
as I do here to you tonight, I have paid tribute to Pro- 
fessor Millikan and President Killian for their wise advice 
in highly troubled times. 

General Cutler’s address dealt with the substance 
of a part of an article by him, “The Development of 
the National Security Council,” which is scheduled 
to appear in the April issue of Foreign Affairs. 





M.1.T. Photo 


Robert Cutler (at left), consultant to the National Security 
Council, in informal chat with President Killian, just before 
the M.1.T. Corporation dinner of January 4. 
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plies the macroscopic and statistical laws of 

science. Its successes are impressive, as our 
technical civilization testifies; but, in spite of dis- 
played vigor, the leadership is slipping from the 
aands of the engineer, because the power of this ap- 
proach becomes exhausted. 

Engineering is based on the proper use of mate- 
rials. At present, with rare exceptions, such materials 
are selected and applied by empirical methods. 
With concepts as to the molecular properties 
of matter in their infancy, this procedure was 
the only feasible one. However, about 50 years have 
now passed since the inception of the quantum 
theory; physics and chemistry have arrived at quanti- 
tative statements about the structure of atoms and 
molecules and their interaction in gases, liquids, and 
solids. And yet, visits to engineering laboratories and 
discussions with contracting agencies of the govern- 
ment make it obvious that very little of this knowl- 
edge is alive in the mind of most engineers. The 
answers to the increasingly excessive demands for 
materials remain empirical, are slow in coming, and 
bought in uncertain approaches at an excessive cost. 
It is time to introduce a more fundamental foundation 
on which a more powerful technology can be erected. 

The transition from the phenomenological ap- 
proach to matter to a “molecular engineering” has to 
be pioneered by the universities in a new teaching 
and research program that forgets about boundaries 
between departments as well as between schools of 
science and engineering. It requires generous co-op- 
eration of industry; retraining of engineers in sum- 
mer courses and by postgraduate fellowships; and 
last, but not least, a modest appraisal of the present 
capabilities of the new methods in competition with 
the established ones. In cases of great complexity, 
empirical experimentation may frequently still reach 
its goal faster than scientific analysis and synthesis. 
But the balance of power will shift rapidly to the 
molecular engineer, as knowledge and experience 
grow. 

Many others in the fields of science and engineer- 
ing are obviously aware of this situation, as, for ex- 
ample, last year’s Conference at the University of 
Illinois and the Carnegie Institute of Technology 
testify. The ideas expressed here, based on our ex- 
periment at M.I.T., aim to be a modest contribution to 
a general discussion. 
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What is molecular engineering? A new mode of} 4!” 
thinking about engineering problems. Instead of tak- | '4"! 
ing prefabricated materials and trying to devise engi- the 
neering applications consistent with their macroscopic decis 
properties, one builds materials from their atoms and | PSS! 
molecules for the purpose at hand. This approach the r 
gives the engineer a true spiritual connection to mod- Af 
em science, a partnership and a new freedom of|{¢ 
action. He can conceive devices based on ideal char-| "lle 
acteristics and then, returning to the laboratory, in-}®" 
quire how far such characteristics can be made to plast 
order. He can play chess with elementary particles such 
according to prescribed rules until new engineering} °P! 
solutions become apparent. He can be selective by simp! 
insight, foreseeing inherent limitations of materials|°Y ° 
and making use of their actual capabilities. hai 3 

This solving of puzzles on the molecular scale re- ty of 
quires the mind to develop a kind of spiritual x-ray the rr 
machine which perceives behind the macroscopic mal 
boundaries of matter its elementary constituents inj™™° 
action. To clarify the procedure, let us assume 2 give | 
technical challenge and outline the response engi- ample 
neering might make in the traditional manner and tials 
according to the new mode of thinking. that « 

Airplanes of the future will travel much faster and mptc 
higher through the atmosphere than today; in conse- A é, 
quence, they will heat up by friction to a very un-[“tUP 
comfortable temperature, say 1,000 degrees F. Can -? 
the metals used in air vehicles now, the fuel serving}"° * 
for their propulsion and the electrical machinery de-[%"*T 
veloped for their control, operate safely at such ele- cassie 
vated temperatures? Obviously not. Hence a major}"!0" 
industrial effort is required comprising all aspects of _ 
engineering to translate such an airplane into reality.| whe 

A standard approach would be to gather the avail- = 
able macroscopic information, on metals as to tensile 7 . 
strength, on fuels concerning explosion temperatures, fh, ? 
on insulators as to electrical failure, on polymers con- e 4 
cerning plasticity and decomposition temperatures, mf 
and so on. By analyzing such data one would prob- ~— 
ably find that no performance characteristics havef 27 
been measured at these high temperatures and under ake 
the vibration conditions of modern jet airplanes; that oo 
no obtainable material will qualify; but that some 
trends toward improved materials are discernible. Inf -— 
consequence, test programs evaluating high-tempera-| ~~ ° 
ture performance are initiated under government con- ature 
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tracts in various industries; one modification after the 
other is tried and found wanting; but slowly, by bull- 
dozer tactics, the view is cleared and the goal comes 
in sight. 

Now, if lost in the woods, we need not level the 
forest to gain a clear view; we may climb trees and 
take our bearings. This the molecular engineer would 
do. He knows about atoms and how they are bound 
together, from the small diatomic molecules of gases 
into | to the ring and chain molecules of chemistry and to 
the glasses and crystal structures of solid state 
rties | physics. He can inform himself about the strength of 
the bonds holding these particles in place and thus 
evaluate which types of materials might have any 
chance to qualify at the anticipated high-temperature 
level. Next, the stability of such materials in the 
PPEL} chemical environment found at high altitudes has to 
be considered; and the choice narrows step by step, 
de of}s, in addition, mechanical and electrical performance 
f tak. | requirements are introduced. Thus, by thinking about 
“engi the molecular structures of materials and by a few 
scopic decisive experiments to provide missing data, the 
s and} possible building stones can be selected from which 
roach | the required materials might be made. 
mod.| After this pre-study, a molecular analysis is re- 
quired of the macroscopic phenomena to be con- 
char.| tolled for a safe operation of the aircraft: tensile 
y, is strength, explosion temperature, electrical failure, 
de # plasticity, and whatever else enters. In thinking about 
such phenomena it becomes clear that what macro- 
scopically appeared as a simple event, measured by a 
simple test and characterizing material performance 
by some simple parameters, is actually the outcome of 
complicated molecular events which may take a varie- 
ty of courses depending on circumstances. Here lies 
the main fallacy of macroscopic testing: the belief that 
amaterial of the same chemical composition or trade 
name, subjected to the same test conditions, should 
give the same result. It frequently does not! For ex- 
ample, the mechanical or electrical strength of mate- 
tials thus measured varies within such wide limits 
that only a statistical evaluation can hide the bank- 
uptcy of this test approach. 

A scatter of test data beyond the errors of our 
equipment is a sure indication that the phenomena 
under investigation contain unrecognized, and there- 
~~ fore uncontrolled, parameters. These parameters are 

g aera 
~ an generally of a molecular nature, hence invisible to the 
5 oll dassical engineer like the ghosts in Topper’s tele- 
vision show. Let us conjure some of them for public 
scrutiny. 

In composing metals, plastics, glasses, and crystals, 
nature has to set billions upon billions of identical 
building stones into prescribed patterns. Obviously 
this requires that only these stones are at hand; but 
what chemist could prepare his starting materials 
with that purity. “Chemically pure” reagents contain 
hormally parts per thousand of foreign matter; the 

arting materials of industry embody several per 

nt of unwanted constituents; and these extraneous 
rticles have somehow to be accommodated. 

How they will be incorporated depends on the 

ethod of preparation. For example, if one grows a 
tock salt crystal slowly over thousands of years, as 
hature can afford to do, the atoms of sodium and 
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Nick Lazarnick 


Early type of transistor, made possible through recent ad- 
vances in solid state physics and molecular engineering. 


chlorine, because they fit the lattice structure best, 
are selectively inserted. The foreign matter is pushed 
along by street-cleaner techniques and now and then 
discarded in pockets. This method of purification by 
fractional crystallization, here carried by nature to 
the extreme, produces a rock salt crystal of great ap- 
parent purity, as optical absorption measurements 
testify. But take the same crystal, heat it to a few 
hundred degrees and cool it again, and its transpar- 
ency in the ultraviolet has been greatly impaired. The 
discard has seeped out of its pockets and the material 
is now inferior to any crystal grown with reasonable 
care in a few hours in the laboratory. This is also 
borne out by conductivity measurements: before 
heating, the crystal was a very good insulator; after 
heating, its conductivity has increased by orders of 
magnitude. 

Since we are bound to operate with impure mate- 
rials, it depends on preparation and requirements 
how disturbing this fact proves to be. In table salt, 
impurities in the order of per cents may not matter, 
but even here, who actually knows? Ailments like 
cancer might be induced by impurities in our food or 
in the air we breathe, just as a crystal can be poisoned 
by the atmosphere in which it grows. Through im- 
purities and their mode of distribution, the prehistory 
of a material enters as an important variable in criti- 
cal performance tests. 

The influence of prehistory is not limited to the 
distribution of extraneous matter only. Even ideal 
purity could not create or maintain an ideal material. 
In setting endlessly building stones upon building 
stones, mistakes are bound to occur. Suddenly, here 
is an extra row of atoms which has to end in a blind 
edge; there is a hole in the structure we forgot to fill; 
and over there a row of atoms must be pivoted around 
a corner. These mistakes, called dislocations, will be- 
come more numerous the faster nature works, that is, 
the higher the temperature. As the result of statistical 
laws, atoms will be missing from their regular lattice 
sites with a probability increasing exponentially with 
temperature, and be misplaced to surfaces or inter- 
stitial positions. 

In consequence, a material at any temperature level 
can be characterized by an equilibrium of disorder; 
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but it takes time to create a predictable amount of 
confusion. As the temperature is lowered, this time 
lengthens exponentially from seconds to minutes, 
days, years, and centuries. Only by creating a ma- 
terial at low temperature can we tierefore hope to 
produce the improved order realizable at that tem- 
perature level. This is the secret why “cold rubber” 
tires are superior to those made by the hot vul- 
canization process. In general, materials will contain 
a disorder, “frozen in” from some higher temperature. 

If imperfections have to be taken in stride, why not 
ase them to advantage? After all, we pay more for a 
hand-woven Persian carpet than for a machine-made 
one, because the irregularities of the former reflect 
the artistic sense of its maker and replace endless 
repetition by ingenious variation. A perfect crystal 
would prove similarly uninteresting. Nonmetals 
would not conduct or fluoresce, ferromagnetics not 
show a useful magnetic response, steel could not be 
hardened, even trees might not grow or life originate 
in such flawless surroundings. To be sure, perfection 
has some striking advantages—the mechanical 
strength of metals, the electrical strength of insula- 
tors, and the moral strength of human beings could be 
raised a hundredfold — but adventures in life and na- 
ture arise from imperfections. 

Many deviations from perfection occur besides im- 
purities and misplaced lattice points. Electrons and 
electron defects, for example, may enter a dielectric 
from the electrodes or be generated in the volume by 
dissociation. ‘These electrical charges, moving com- 
bined with mass particles as ions or striking out on 
their own with all kinds of velocities and laws of mo- 
tion, are the active ingredients of our modern elec- 
tronic devices and will lead to a host of others yet to 
be invented. They also are the key to such chemical 
puzzles as: why certain compounds cannot be made 
in stoichiometric proportions; how colors fade and 
photographic films operate; how certain catalysts 
work; and why many tricks of the organic chemist 
prove to be successful. 

Boundaries are imperfections, providing the high- 
ways for surface conduction, diffusion, and chemical 
attack. Filled with intercrystailine cements, they may 
be the focus of embrittle.nent by mechanical vibra- 
tion and chemical transformation; metal fatigue and 
catastrophic failure results. Boundaries cause heat 
insulation: a single crystal of quartz conducts heat 
like iron by passing it on through its lattice vibra- 
tions. Disorder destroys the periodicity of motion and 
scatters these vibrations; hence fragmentation and 
glass formation leads to the silicate materials that in- 
sulate our houses. Special boundaries, the domain 
walls, impart usefulness to ferroelectrics and ferro- 
magnetics. Motion of these walls by external fields 
gives us control over the stored electric and magnetic 
energy and leads to the memory devices on which the 
success of modern computing machines depends. 

There is no end to the variability of the real struc- 
ture of matter and to the possibilities offered by its 
control. We have not even mentioned how the ele- 
mentary building stones themselves, the 90-odd dif- 
ferent atoms, can enter the design patterns of 
materials in endless substitutions, from homeopathic 
doses of parts per billion required for transistors to 
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large-scale replacements as in mixed crystals, glasses 
and metal alloys. But let us return to our airplane 
problem and draw some conclusions from this. 

Our faith in the beliefs and test procedures of the 
classical engineer has been shattered. The test datg 
published in the literature are not binding as soon a 
they concern structure-sensitive properties. A material 
is not characterized by its chemical composition 
alone; its prehistory and the detailed arrangement of 
its building stones enter decisively. Taking apart a 
material by chemical analysis destroys the clues as 
effectively as if the police clean up a murder house 
with soap and water. Engineers have to become de. 
tectives, familiar with sensitive nondestructive tools 
including x-ray analysis, spectroscopy, electric and 
magnetic measureme ats, and the new probing methods 
of nuclear-, para-, and ferromagnetic resonance. 

Phenomena like mechanical strength and metal 
fatigue, explosion hazard and electrical failure, de- 
composition of plastics and loss of ferromagnetism 
decisive for design considerations of the airplane of 
the future, are structure sensitive; only molecular 
analysis will bring them under control. Much of the 
needed information has been acquired by the scien- 
tists, much more is still missing. However, this in- 
completeness of the art does not give an excuse to let 
the engineer spend a further generation in the bleach- 
ers beiore he enters the arena. His game is being 
played now by stand-ins, the physicists and chemists 
By enlisting him as an active partner in molecular 
thinking, we can prevent squandering our resources 

According to our experience, this educational prob- 
lem is not solved by a few more courses in the science 
departments. If the physicist, for example, and the 
author is one of them, talks to an engineering student 
in typical lingo and aloofness, the information gen- 
erally passes straight through the skull, ear-in ear-out 
without leaving any permanent impression. What we 
try to create as our answer to this situation, are truly 
interdepartmental laboratories for molecular science 
and engineering. The strong foundation is funda- 
mental research, leading into the unknown for the 
sake of knowledge only. After new knowledge has 
been acquired, questions can legitimately be asked 
about its practical implications. Thus, from the first 
floor of the house, mainly populated by scientists, we 
reach the second, where one dreams about long-range 
applications. Finally the problem passes to the top 
floor for the development of prototypes. 

Such a laboratory structure challenges any kind of 
talent found in schools of science and engineering, 
from mathematician and theoretical physicist to the 
wizard of devices. Here the physicist cannot explain 
away difficulties with impunity; the engineer's proto- 
type does not work and a real answer is required. 
Here the ceramicist cannot persist in his old-estab- 
lished methods of handling materials. The scientist, 
inquiring into phenomena of a new order of com- 
plexity, sees what single crystals can accomplish and 
asks why ceramics cannot compete. Here is a feed- 
back between all activities, stimulating thinking and 
critical appraisal. The modern research tools of 
science and engineering, when combined in one lab- 
oratory, allow a more searching approach from many 


(Concluded on page 254) 
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To the Polls! 


election to take place this year, Technology 
Alumni will get in some early practice this 
spring when they elect new officers for the Alumni 
Association, alumni term members on the M.I.T. 
Corporation, members of the National Nominating 
Committee, and (for classes whose numerals end in 
seven or two) class representatives on the Alumni 
Council. Ballots calling for the election of these of- 
ficers will be put into the mail on March 24. Counting 
of ballots will take place on April 25 and the results 
will appear in the June, 1956, issue of The Review. 
Nominated to serve as president of the M.LT. 
Alumni Association for the year beginning July 1, 
1956, is Theodore T. Miller, ‘22, XV, Vice-president 
of Dewey and Almy Chemical Company of Cam- 
bridge, Mass. — a division of W. R. Grace and Com- 
pany of New York. Mr. Miller’s other achievements 
and participation in alumni affairs are recorded in 
the biographical data adjacent to his portrait on this 
page. 
Saxton W. Fletcher, ‘18, II, has been nominated to 
serve as vice-president for the two-year term begin- 
ning on July 1, 1956. He is president of the J. O. Ross 


Prise as a preliminary for another nationwide 


Engineering Corporation of New York, president and 
director of Ross Engineering of Canada, Ltd., and 
also of the Ross Midwest Fulton Corporation, and 
director of both the John Waldron Corporation and 
the Columbian Carbon Company. Mr. Fletcher is 
president of his class, and is an honorary secretary. 
He was a representative on the Alumni Council from 
1949-1954; a member of the Committee on Nomina- 
tions for Departmental Visiting Committees, 1952- 
1955; member of the National Nominating Commit- 
tee, 1952-1955; and president of the M.1.T. Club of 
New York, 1949-1950. He is a member of the Union 
League Club, Westchester Hills Golf Club; Scituate 
Harbor Yacht Club; M.I.T. Club of New York; 
Scituate Country Club; and the University Club of 
White Plains. 

David W. Skinner, 23, XIV, Vice-president, As- 
sistant General Manager, and Director of the Polaroid 
Corporation of Cambridge, and Vincent T. Esta- 
brook, ’36, XV, Treasurer of Standish, Ayer and Mc- 
Kay, Inc., of Boston, have been nominated by the 
National Nominating Committee to serve on the Ex- 
ecutive Committee of the Alumni Association from 
mid-1956 to mid-1958. 

Members of the National Nominating Committee 
are: Horatio L. Bond, ’23, chairman, Robert C. Erb, 


Nominated for Alumni Association Presidency 


Presidential nominee for the M.1.T. Alumni Asso- 
ciation for the year beginning July 1, 1956, is Theo- 
dore T. Miller, ’22, XV, Vice-president of Dewey and 
Almy Chemical Company of Cambridge, Mass., a 
division of the New York firm of W. R. Grace and 
Company. Mr. Miller has played an active role in 
alumni affairs, especially during the past decade. He 
was alumni member of the Visiting Committee on 
the Department of Modern Languages, 1947-1951; 
chairman of the Alumni Day Luncheon Committee, 
1952; Alumni Day cochairman, 1953, and chairman 
in 1954; member of the Executive Committee of 
the Alumni Association, 1952-1954; member of the 
Alumni Council since 1950; and chairman of 
the Alumni Fund Board, 1954-1956, which covers the 
period of eminently successful fund raising for the 
Karl Taylor Compton Laboratories. Mr. Miller is also 
a director of the Boston Fund, and of the Middlesex 
Products Corporation. 

Mr. Miller is a member of the Algonquin Club; 
Chemists’ Club of New York; Essex County Club of 
Manchester, Mass., of which he was governor in 1949 
and president from 1951-1954. He has also been a 
member of the Planning Council of American Man- 
agement Association Marketing Division, 1952 to 
present; American Marketing Association; Commer- 
cial Chemical Development Association, and the 
American Chemical Society. 


MARCH, 1956 





M.1.T. Photo 


Theodore T. Miller, °22, XV 
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‘17, Clayton D. Grover, ’22, William S. Brackett, °23, 
David J. Sullivan, 24, Roger W. Allen, ’27, Richard L. 
Cheney, ’27, Morgan Collins, ‘27, Robert J. Joyce, ’28, 
and Harold Chestnut, ’39. 

Nominated to serve for five years as alumni term 
members on the M.I.T. Corporation are: Augustus B. 
Kinzel, 21, IX-B, Edward J. Hanley, ’24, II, and 
Dwight C. Arnold, ’27, XV. 

Dr. Kinzel is vice-president of Research, Union 
Carbide and Carbon Corporation. Mr. Hanley is 
president and director of the Allegheny Ludlum 
Steel Corporation, and director of the Duquesne 
Light Company, Pennsylvania Economy League, and 
the Allegheny Valle, Hospital. Mr. Arnold is presi- 


dent and treasurer of the Arnold-Copeland Com- 
pany, Inc. and director of Stevens-Arnold, Inc., both 
of South Boston. 

Nominations for representatives on the National 
Nominating Committee (with one Alumnus to be 
elected from each of the following Districts) are: 
District 8 — Dallas, Fort Worth, Houston — Cecil H. 
Green, ’23, VI-A; Birmingham — Douglas F. Elliott, 
24, IX-B; Knoxville — George P. Palo, ’28, I; District 
9 — Albuquerque — Max L. Ilfeld, ’24, I; Phoenix — 
Earl L. Bimson, *43, II; District 10 — Portland, Ore. 
— Henry S. Mears, ‘06, III; Manila—J. van H. 
Whipple, ’21, II; Honolulu — Ralph B. Johnson, 27, 
X. 


To Be Elected Alumni Term Members of M.I.T. Corporation 





Deakin Studio 
Edward J. Hanley, ’24, II 


Fabian Bachrach 


Dwight C. Arnold, 27, XV 


Augustus B, Kinzel, ’21, IX-B 


The trio pictured above have been named nominees to serve a five-year term as alumni term members on the M.I.T. Corporation. 

Mr. Arnold is president and treasurer of the Arnold-Copeland Company, Inc., and director of Stevens Arnold, Inc., both of South 

Boston. Mr. Hanley is president and director of the Allegheny Ludlum Steel Corporation of Pittsburgh. Dr. Kinzel is vice-presi- 
dent in charge of research, Union Carbide and Carbon Corporation, New York City. 





Council Meeting 314 


wicut C. ARNOLD, ’27, President of the Alumni 
Association, opened the 314th meeting of the 
Alumni Council which was held at the M.I.T. Faculty 
Club on January 23, 1956, at 7:40 p.m., after dinner, 
in which 115 members and guests took part. Under 
items of business it was announced that 14 members 
of the Institute’s staff had paid visits to 23 local clubs 
between December 1 and January 20, 1956. James R. 
Killian, Jr., ‘26, President of the Institute, visited 
Ottawa; Robert E. Booth, Associate Librarian, visited 
San Juan; and H. E. Lobdell, ’17, Executive Vice- 
president of the Alumni Association, visited Monter- 
rey, Mexico City, and Havana; all other visits to 
M.L.T. clubs were within continental United States. 
Chenery Salmon, ’26, chairman of the Midwinter 
Meeting Committee, reported that early returns in- 
dicated a large turnout for the meeting on February 
1 at Walker Memorial, even though many Alumni in 
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the Greater Boston area had failed to receive their 
announcements of this meeting. Further details on 
this gathering appear an page 246 in this section of 
The Review. 

Donald W. Kitchin, 19, chairman of the Alumni 
Day Committee, announced that the basic plans for 
Alumni Day, on June 11, will differ considerably 
from those of past years. The first and major change 
is that all activities will be held on the M.I.T. campus 
in Cambridge. A morning conference on the subject 
of “Science and World Health” is planned, and, as 
usual, President Killian’s report on progress at M.I.T. 
will be a feature of the luncheon. Afternoon visits to 
departments and laboratories are planned to supple- 
ment and illustrate the morning presentations. The 
traditional Stein-on-the-Table Banquet of former 
years will be replaced by a barbeque-type dinner, 
with service at tables, at which the ladies will join 
Alumni. No formal addresses are planned at the bar- 
beque banquet to be held in Rockwell Cage. 


THE TECHNOLOGY REVIEW 





Com- 
both 


ional 
o be 
are: 
il H. 
liott, 
strict 
nix — 
Ore. 
1 H. 


297 


5 ate 





ition. 
‘outh 
resi- 


heir 
on 
1 of 


mni 

for 
bly 
nge 
pus 
ject 
. as 
By 
; to 
yle- 
The 
ner 
1er, 
oin 
yar- 


EW 





As chairman of the Alumni Fund Board, Theodore 
T. Miller, 22, reported that 6,600 Alumni (as of Jan- 
uary 23) have contributed $302,000 as compared to 
6,700 Alumni who contributed $250,000 for the cor- 
responding date in 1955. Of this year’s contributions, 
$28,000 has been earmarked for scholarships, and 
$6,500 for research in the medical sciences. Mr. Miller 
also announced that the identity of the anonymous 
donor (whose contributions matched that given by 
individual Alumni contributions last year) would be 
revealed at the Midwinter Meeting on February 1. 

Dr. James H. Means, 06, formerly Chief of Medical 
Services at the Massachusetts General Hospital from 
1924 to 1951, and since then consulting physician in 
the M.I.T. Medical Department, then introduced the 
first speaker of the evening — Dr. James M. Faulkner, 
Director of the Institute’s Medical Department. Dr. 
Faulkner spoke on the Institute’s Faculty Health Sur- 
vey and of its Occupational Medical Service. 

The purpose of the Faculty Health Survey is to 
enable the members of the Institute’s Faculty to carry 
on their very active loads with the least interruption 
for reasons of health. Among 267 members who first 
took advantage of this survey, 295 disorders were 
found by the Medical Department. Some of these 
had been known and most were not serious. The 
group of 267 participating in this program of pre- 
ventive medicine has now grown to 350 Faculty mem- 
bers, and groups in this program have volunteered 
to serve as test subjects in current medical research. 

Dr. Faulkner's report on the Occupational Medical 
Service brought up to date the work reported in the 
April, 1953, issue of The Review by Dr. Harriet L. 
Hardy. 

Final speaker of the evening was T. William 
Lambe, 2-44, Associate Professor of Soil Mechanics, 
who described two engineering projects where prac- 
tical use had been made of research work conducted 
by the Institute’s Soil Stabilization Laboratory. 

The Mona Reservoir, near Kingston, Jamaica, 
B.W.I., had a capacity of 700,000,000 gallons and 
covered more than 70 acres. When put to use in 1947 
to store water from the Hope River it leaked so badly 
that it was abandoned. By cleaning the bottom of 
the reservoir of stones and vegetation, spreading a 
one-inch layer of clay and about 140 tons of chemical 
on the surface, a new bottom was built for the reser- 
voir which has proved to be entirely practical. 

Another project that Professor Lambe described 
was a fuel oil storage reservoir owned by Creole 
Petroleum Corporation in Venezuela. The crude oil 
is refined into gasoline which has a rapid, steady 
market, but fuel oil, which can be sold in the fall and 
winter, must be stored in spring and summer. Steel 
storage tanks in Venezuela cost about $1.25 per bar- 
rel. Creole originally considered a concrete-lined 
reservoir, but during a symposium at M.LT. in the 
fall of 1954, representatives heard of the Institute's 
Soil Stabilization experiments. The final fuel oil 
reservoir covers 15 acres and holds 4,000,000 barrels 
of oil. It was completed in two months for less than 
one-fifth the cost of steel tanks with apparently no 
leakage. Creole is designing another such reservoir 
and is planning to double the height of the dam for 
this reservoir. 
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School for Advanced Study 


STABLISHMENT of a School for Advanced Study 
E providing means by which post-doctoral scholars 
from all over the world can join with the M.I.T. Fac- 
ulty in high-level theoretical studies and research 
was announced on January 4, 1956, by James R. Kil- 
lian, Jr., 26, President. The announcement was made 
at a dinner at the Waldorf-Astoria given by the 
M.L.T. Corporation for 1,550 guests, including many 
Alumni. Martin J. Buerger, ’24, Professor of Min- 
eralogy and Crystallography, has been appointed 
director of the new School which will formalize op- 
portunities for advanced study which are already 
available at M.I.T., Dr. Killian said. 

In its initial embodiment the School will be simply 
an organizational entity, but it is hoped ultimately 
to provide a center and adequate housing for fellows 
and guests. Scholars who are invited to M.I.T. for ad- 
vanced study will have the status of “fellows” in the 
School. This year there have been approximately 100 
such people from 15 countries, studying at the Insti- 
tute and they have been registered as “guests” or 
“visiting fellows.” 

Dr. Buerger said that ordinarily visiting scholars 
do not enroll in courses or seek degrees, and M.LT. 
has not asked them to pay tuition. The majority are 
supported by fellowships or grants, and, he added: 

We welcome such scholars and believe we can be of 
greater help to them by establishing the new School. 
Much can be gained in science and engineering through 
the interchange of ideas. Close association and intimate 
discussion between men in the same field of research, or 
in different fields, can be productive of new insights. 

By establishing a school, we will be able to bring the 
scholars closer together and closer to members of our 
own Faculty. Special programs can be arranged for them 
and arrangements can be made for them to meet in 
informal conferences. Plans for a special on-campus 
housing unit for visiting scholars are being considered. 


The school will be similar in its objectives to the 
Institute for Advanced Studies at Princeton, but the 
Princeton center has a permanent staff of some size. 
Unlike the Princeton School, the M.I.T. School for 
Advanced Study will be an integral part of the In- 
stitute, and constitute an extension of the level of the 
programs of the Undergraduate and Graduate 
Schools. 

Dr. Buerger, who will assume the office of director 
on July 1, 1956, has been at the Institute since 1920, 
when he came as a student. He has been on the staff 
since 1925 when he was appointed a teaching fellow. 
He became a full professor in the Department of 
Geology in 1944 and is now chairman of the Institute 
Faculty. 

A native of Detroit, Dr. Buerger attended Morris 
High School in New York City before entering M.1.T. 
He was awarded a Ph.D. in 1929. He is widely known 
for his studies in theoretical mineralogy and has been 
active in the development of new theories of crystal 
structure analysis. He is a member of the National 
Academy of Sciences, former president of the Min- 
eralogical Society of America and is a member of the 
National Research Council committees on solids and 
crystallography. 
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Western Regional Conference 


7 Coast Alumni will have opportunity to visit 
with distinguished members of the Institute’s 
Faculty and Administration on Saturday, March 17, 
when the Western Regional Conference is scheduled 
to be held at the Hotel Ambassador iz Los Angeles. 

On the general theme of “The Impact of Today’s 
Technology” the following addresses will be given: 
“Frontiers of Science” by George R. Harrison, Dean 
of the School of Science; “The Nuclear Reactor as a 
Tool for Research and Industry” by Theos J. Thomp- 
son, Associate Professor of Nuclear Engineering; 
“Aeronautics’ Current Technical Challenges” by 
H. Guyford Stever, recently named Associate Dean 
of the School of Engineering; and “Today’s Plans 
for Tomorrow's Management” by E. P. Brooks, °17, 
Dean of the School of Industrial Management. 

Julius A. Stratton, ’23, Vice-president and Provost, 
will speak on government-sponsored research at M.1.T. 
at the luncheon, and James R. Killian, Jr., ’26, Presi- 
dent, will speak of recent progress made at the 
Institute as part of the banquet program. 

Further information may be obtained from Wil- 
liam H. MacCallum, °24, Modern Talking Picture 
Service, Inc., 612 South Flower Street, Los Angeles 
17, Calif. 








M.1.T. Photo 
Recently erected in the tower of the M.I.T. Chapel is 
this bell of unusual shape which is being struck by 
Howard F. Taylor, 2-46, Professor of Metallurgy. The 
bell was cast in the Institute’s Metals Processing Lab- 
oratory under the direction of Professor Taylor. Designed 
by Theodore J. Roszak, the bell and its containing tower 
have evoked much comment. 
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“Mr. X’’ Revealed 
at Midwinter Meeting 


HE mysterious “Mr. X,” who offered to match, 

dollar for dollar, contributions of M.I.T. Alumni 
to the 1955 Alumni Fund, was identified as Alfred 
P. Sloan, Jr., 95, chairman of the Board of General 
Motors Corporation and life member of the M.I.T. 
Corporation. One of the Institute’s greatest benefac- 
tors, Mr. Sloan contributed $515,000 to match an 
equal amount given by Technology Alumni. With 
other sums voted by the Alumni Fund Board, con- 
tributions for the 1955 Alumni Fund reached 
$1,215,000. 

The announcement was made on February | at 
the Midwinter Meeting of 700 Technology Alumni 
at Walker Memorial, by Dwight C. Arnold, ‘27, 
President of the Alumni Association. Speaking for 
Theodore T. Miller, ’22, chairman of the 1955 Alumni 
Fund Board, and who was unable to be present, 
Mr. Arnold read Mr. Miller's report, in part, as 
follows: 


You are all familiar with Mr. Sloan’s other benefactions 
through the years. Many of them were greater in amount, 
but few if any had the impact of this one. Why did he 
make this dramatic offer? May I tell you in his own 
words: 

“The M.I.T. Alumni should feel very proud of their 
contributions to the Karl Taylor Compton Laboratories. 
It has been a privilege for me to share with other 
Alumni in making possible this permanent and most 
fitting memorial to a truly great man. The steady growth 
of our Alumni Fund demonstrates real confidence and 
faith in the future of the Institute under Dr. Killian’s 
bold and imaginative leadership. The expanding oppor- 
tunities in science, engineering, and management, which 
M.I.T. is exploiting with vigor, foretell great advances 
which will augment our economic strength, help con- 
quer disease, and improve our general welfare.” 

We, his fellow Alumni, owe Mr. Sloan a debt of grati- 
tude for his outstanding example and challenge. We, the 
Alumni who are charged with the operation of our Fund, 
are grateful to you for the way in which you have met 
that challenge. Your response was worthy of the man 
whose name we honored — Karl Taylor Compton. 


Those who attended the Midwinter Meeting 
heard words of welcome from Joseph J. Snyder, 2-44, 
Vice-president and Treasurer, speaking on behaif 
of President Killian who was in Washington. Mr. 
Snyder commented on the gift of George Eastman, 
which made it possible for M.I.T. to move to Cam- 
bridge, mentioned the Compton Computer Center 
(See February Review, page 201), and spoke briefly 
of a life income plan which is being considered for 
Alumni and friends of the Institute. 

The major portion of the Midwinter Meeting was 
devoted to a panel discussion of “What Science Has 
in Store for You.” John E. Burchard, ’23, Dean of 
the School of Humanities and Social Studies, served 
as moderator of the panel of experts which included: 
Holt Ashley, ’48, Associate Professor of Aeronautical 
Engineering; Hoyt C. Hottel, ’24, Professor of Fuel 
Engineering; Samuel A. Goldblith, 40, Associate 
Professor of Food Technology; Jerome B. Wiesner, 
Professor of Electrical Engineering; and Eli Shapiro, 

(Continued on page 248) 
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REVERE’S 
Revolutionary NEW Product— 
IT’S SOLID: aalied 


Offers NEW ECONOMIES 


Tube-[n-Strip comes to you in long coils or in sheets, as you wish. You fabricate 
it by stamping, bending or otherwise forming it, and then by simple inflation 
you expand the longitudinal integral internal channels into tubes, round, half- 
round, rectangular, hexagonal, fluted, as your design calls for. There is your 
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finished product! REFRIGERATION 
Remember, Tube-In-Strip is solid, not a sandwich, not two pieces welded, Condensers 

brazed or bonded together. It is a single piece of flat metal containing inflatable Cockereters 

channels that are located and sized to your specifications. Cold Walls 
These metals are now available: Copper, Brass, other Copper Alloys, Alumi- AiR 

num. In development: Stainless and Low Carbon Steel. Eondensers 
The web between the tubes conducts heat faster. Structural strength is high, eparstons 

so you can use lighter gauges, saving in weight and price. MEAT EXCHANGERS 
Since the initial announcement of this radically new Revere Product intense Chomicnt anit 

Petroleum indust,, 








interest has been displayed by American industry. The Revere Sales Offices, the 
Technical Advisory Service and the Research and Development Department will 
be glad to provide additional information, and collaborate with you in taking 

RADIANT Pp, 


advantage of this extraordinary new material. 
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COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills; Baltimore, Md, Brooklyn, N. Y.; Chicago, Clinton and Joliet, lll.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Gities, Distributors Everywhere, 
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Associate Dean of the School of Industrial Manage- 
ment. 

Faculty members outlined the progress they fore- 
saw as possibilities within the next half century in 
the fields of aviation, energy uses, food-processing 
methods, and in the very broad field of electronics 
and communication. Although highly interesting, the 
predictions of the “experts” represented their per- 
sonal views and were “off the record.” 

The evening was climaxed by the first general 
showing, to Alumni, of the Lincoln Laboratory’s re- 
cently completed film on the SAGE system of con- 
tinental air defense, mentioned on page 230 of this 
issue of The Review. 


Architecture and Planning 


N March 5, 1955, Members of the Visiting 
Committee on the School of Architecture and 
Planning met at M.I.T. to review the progress 
made by the School under the guidance of Pietro 
Belluschi, Dean.* In addition to William T. Aldrich, 


* Members of this Committee for 1954-1955 were: William 
Emerson, chairman, William T. Aldrich, ’01, Samuel A. 
Marx, ‘07, Kenneth Franzheim, ’13, Thomas D’A. Brophy, ’16, 
Louis H. Skidmore, ’23, Carl L. Feiss, ’38, Richard M. Ben- 
nett, Walter A. Gropius, and George A. Sloan (deceased), 


01, Richard M. Bennett, Kenneth Franzheim, ‘18 
Louis H. Skidmore, ’23, and William Emerson — al] 
members of the Visiting Committee — members of 
the Institute staff who attended this meeting im 
cluded: James R. Killian, Jr., ’26, President of M.LT, 
Dean Belluschi; Robert M. Kimball, ’33, Secretary of 
the Institute; Professor Lawrence B. Anderson, ‘90, 
Head of the Department of Architecture; and Pro. 
fessor Frederick J. Adams, Head of the Department 
of City and Regional Planning. 

Dean Belluschi explained that the School was now 
operating for the first time under a new curriculum 
that provided greater flexibility of choice of electives 
on the part of students. The School has special 
facilities in the fine arts which are being used to 
increasing extent as electives by students in the 
Humanities program. The development of visual 
design teaching at the graduate level helps to bal- 
ance the highly technical aspects of the architects 
curriculum by developing appreciation of the ex 
pressive or decorative arts. 

In the spring of 1956 an elective entitled “Struc. 
ture of the City” will be offered. This course will 
deal with the physical environment of the modern 
American city, using the historical development and 
contemporary problems of Greater Boston for illus- 
trative purposes. 

Although no major changes in the program of 
instruction in City and Regional Planning had oc 
curred during the year, Professor Adams announced 
that collaboration has been established with the 
(Continued on page 250) 
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LANGUAGE, THOUGHT, AND REALITY 


SELECTED WRITINGS OF BENJAMIN LEE WHORF 


Edited and with an introduction by John B. Carroll 


foreword by Stuart Chase 


Illustrated $7.00 


Once in a blue moon a man comes along who grasps the relationship between events 
which have hitherto seemed quite separate, and gives mankind a new dimension of 
knowledge. Einstein, demonstrating the relativity of space and time, was such a man. 
In another field and on a less cosmic level, Benjamin Lee Whorf was one, to rank some 
day perhaps with such great social scientists as Franz Boas and William James. 

He grasped the relationship between human language and human thinking, how 
language indeed can shape our innermost thoughts. — Stuart Chase 


Whorf's memorable Technology Review essays as well as important hitherto 


unpublished papers are included in this significant volume 
| now just issued by John Wiley and Sons, Inc. and 


The Technology Press of M.LT. 
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DRAPER 
Quiatanding Producto 















Since 1816, Draper products have been 
famous throughout the textile industry. 
Draper looms have set world-wide weav- 
ing standards for single shuttle and 
filling-mixing looms. 

Draper parts, mechanisms, and mill sup- 
plies are designed and manufactured to 
help your looms achieve the goal of ‘‘Weav- 
ing more and better cloth at less cost.” 





DRAPER CORPORATION 
HOPEDALE, MASS. 
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ATLANTA, GA. 
GREENSBORO, N. C. 
SPARTANBURG, S. C. 
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H. E, FLETCHER CO. 


WEST CHELMSFORD, MASSACHUSETTS 
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I14 EAST 40TH STREET, NEW YORK 16,N.Y. 
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Harvard Graduate School of Design in giving 
annual housing seminar, and also with the Harvaniy 
Law School in offering a seminar on urban 
policy in underdeveloped countries, both of whid 
are proposed for the 1955-1956 season. Researd 
projects under way include one (for a five-yeg 
period) on Principles and Methods of Analyzing 
Resource Problems, and one on the architect 
resources of the building industry. In addition, @ 
special summer program is undertaken jointly with 
the Course in Building Engineering and Construe 
tion on the use of plastics in the design of building 
products. 

The continuing demand for qualified graduates ig 
City and Regional Planning far exceeds the present 
output. Professor Adams stated that a program lead 
ing to a doctor’s degree should help to overcome this 
shortage by attracting first-rate students. 

Dean Belluschi announced that the Bemis Fund 
would be used to encourage creative work by pro 
fessional architects of outstanding ability who would 
serve as visiting professors with tenure of from sey 
eral weeks to a year. 

The professional background of the School's Fae 
ulty and staff covers a wide range, from training i 
economics and visual design to land-use planning 
The Committee expressed general approval of the 
School’s educational and research activities. It also 
strongly recommends that a grant be made to the 
School to enable Dean Belluschi to publish a book 
let explanatory of the School’s goals and accomplish 
ments. 

The report of the Visiting Committee, which 
been summarized above, was reviewed at the Jum 
10, 1955, meeting of the M.I.T. Corporation and th 
October 21 meeting of the Executive Committee, ant 
was received for publication in The Review on Ng 
vember 8. 


Course I Review 


N a two-day session on April 17 and 18, 195 
I members of the Department of Civil and Sanita 
Engineering met with members of the Dep 
ment’s Visiting Committee.* All members of thi 
Committee were present except William V. Mé 
Menimen, 03, Howard H. McClintic, Jr., "19, ang 
James H. Stratton. The Institute’s Administratie 
was represented by: James R. Killian, Jr., 26, Presi 
dent; C. Richard Soderberg, ’20, Dean of the Schoa 
of Engineering; and Robert M. Kimball, 33, Secré 
tary. 

Student enrollment appears to have become 
problem. Figures presented show a declining under 

(Concluded on page 252) 


* Members of this Committee for 1954-1955 were: Alfred 
T. Glassett, 20, chairman, William V. McMenimen, ’03, Wil- 
liam J. Orchard, ’11, Howard H. McClintic, Jr., "19, Horatio 
L. Bond, ’23, Philip C. Rutledge, ’83, Wesley W. Horner, 
John N. Kyle, Henry R. Shepley, and James H. Stratton. 
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“When I look over the fence... 


“Since the day when man made his first brief airborne flight, the advance in 
aeronautics has been little short of fantastic. Tremendous achievements have opened new 
avenues of progress that were but idle dreams of yesteryear. We live in a new dimension! 


“To the young men of today, these new avenues of progress in aeronautics and 

the related sciences reveal almost limitless opportunities for success. As an engineer 

in quite another field I am constantly drawn to look over the fence to see what I see. And 
I am fascinated with the great and fast-growing opportunities that are there. So 

much so, that to the potent message of a previous century, ‘Go West, young man} I am 
prompted to add...‘Look up, young man, reach for the stars, for they lead to great things: ’’* 


CHARLES LUCKMAN 
Partner — PEREIRA & LUCKMAN 
Planning — Architecture — Engineering 


Out of his own successful engineering career, Charles 
Luckman sets a sure course for today’s trained young 
man when he says “reach for the stars.’ 

In the aircraft industry, the expression is strikingly 
exemplified by the records of thousands of far-seeing 
young men who have graduated into secure positions 
that offer lasting success. What was yesterday’s single 
field has today come to include a multitude of spe- 
cialized sciences. 

At Northrop Aircraft— world leader in the design 
and production of all-weather and pilotless aircraft 
—the young engineer is provided a host of activities 
from which to choose. Each offers success opportuni- 
ties positively unbounded. 





For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi- 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorne, California. 


\ NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*From an address to 
the American Society 
of Civil Engineers, 
Los Angeles, California 


HARCH, 1956 
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graduate student interest in the field. The problem 
appears to be a real one and the Committee feels 
that the educational experiment recommended later 
in this report might well help toward a solution. 
Enrollment in the Graduate School continues in 
substantial numbers and no problem is apparent at 
that level. 

It was very satisfying to the Committee to find 
that the volume of research work is standing up 
very well and that the programs themselves appear 
to be very effective, not only as research projects but 
as Graduate School instruction. 

A new undergraduate curriculum in Civil Engi- 
neering, in which the undergraduate course in 
Building Engineering and Construction has been 
completely integrated with that of Civil Engineering, 
was discussed. It appeared to the Committee that 
the new course had been well planned and effec- 
tively organized. The course has been given this fall 
for the first time. 

Considerable attention was given to a new ap- 
proach to undergraduate teaching of Civil Engineer- 
ing which was proposed by Professor John B. Wilbur, 
26, Head of the Department. The philosophy under- 
lying Dr. Wilbur’s suggested approach might well be 
applicable to all undergraduate engineering training, 
and is completely developed in Dr. Wilbur's article 
“The Limitations of Logic in Engineering Educa- 


tion” which appeared in the March, 1955, issue of 
The Review. Basically, his theory is that students 
should begin taking professional subjects in thei 
freshman year as a means of more effectively de. 
veloping their ability to think for themselves, and 
to develop a better understanding of the engineering 
sciences to be taught in parallel with the profes. 
sional subjects. Much planning and preliminary work 
would be required to initiate such an educational 
plan, and the cost of establishing such a program 
(which would not be recurrent, however) might bk 
$250,000 or more. Under Dr. Wilbur’s plan, even th 
freshman students would be taught by Faculty mem. 
bers in the Department of Civil and Sanitary Engi- 
neering who should be carefully selected for their 
ability to deal with entering college students. 

In the opinion of the Visiting Committee the new 
educational program outlined above appears to be ; 
very promising innovation and the Committee ree. 
ommends, subject to ironing out of details for th 
course by the members of the Department and also 
subject to a solution of the financial problems in- 
volved, that a tryout of this system on a partial scak 
should be made. The Committee believes that this 
program would help make better engineers and 
would improve the standing of our Course in Civil 
Engineering as compared with those of other col- 
leges. 

The report of the Visiting Committee was studied 
by the M.L.T. Corporation at its meeting on October 
3, 1955, and by the Institute’s Executive Committee 
on October 21. The report was transmitted to Th 
Review for publication on November 8, 1955. 








NOW 


a single, central instrument 


instantly reads temperatures 


Pilot plants, laboratories, power 
plants, ships and industrial proc- 
essors are using this efficient and 
economical method. A Veri-Tell 
pyrometer, selector switch and 
terminal panel (plus thermo- 
couples and leads) comprise the 


at up to 23 locations 


WEST font 


HIGH RESISTANCE INDICATING PYROMETERS 


unit. Wide selection of scales and 
ranges. Where thermocouple 
leads must be of different lengths, 
calibrating spools may be added. 


MODEL IN 
Series #3-5-11-17-23 Position, less 
thermocouples and leads*, $95-$135. 
MODEL ISN 
Series as above with reference setting. 
THERMOCOUPLE SWITCHES 
for use with existing instruments. 
FREE—bulletin IN-1 available on re- 
quest. 








WEST “Witz 


CORPORATION 


William C. West ('11) Chmn. . 
Richard K. West ('38) Pres. 


Canadian Representatives: 
Upton, Bradeen & James 
English Plant: cable 
WESTINST, London 


4355C W. Montrose Ave. 
Chicago 41, Illinois 
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CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 





*For standard thermocouples and lead 
—_ write for Pyrometer Accessory Cat- 
alog. 
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SIDELIGHTS ON THE SCIENTISTS number 3 of a series 
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Brain and Brawn 


Some of the young fellows on our staff 


have been analyzing our files of personal 
data regarding scientists and engineers 
here at Hughes. What group 


characteristics would be found? 


With additional facts cheerfully contributed 
by their colleagues they have come up 
with a score of relationships—some 
amusing, some quite surprising. We shall 
chart the most interesting 


results for you in this series. 


In our laboratories here at Hughes, more than 
half of the engineers and scientists have had 
one or more years of graduate work, one in 
four has his Master’s, one in 15 his Doctor’s. 
The Hughes research program is of wide 
variety and scope, affording exceptional free- 
dom as well as exceptional facilities for these 
people. Indeed, it would be hard to find a 
more exciting and rewarding human climate 
for a career in science. Too, the professional 
level is being stepped up continually to insure 
our future success in commercial as well as 
military work. 

Hughes is pre-eminent as a developer and 
manufacturer of airborne electronic systems. 
Our program includes military projects in 
ground and airborne electronics, guided 
missiles, automatic control, synthetic intelli- 
gence. Projects of broader commercial and 
scientific interest include research in semi- 
conductors, electron tubes, digital and analog 
computation, data handling, navigation, pro- 
duction automation. 
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NUMBER OF VARSITY LETTERS 
AWARDED BY ACADEMIC DEGREE 





ACADEMIC DEGREE 











Contrary to popular belief, higher academic study goes hand in 
hand with increased schoo! athletic activity—as shown in the 
above chart. This is based on data obtained from a 20% ran 


dom sample of the 2400 professional engineers and scientists 
of Hughes Research and Development Laboratories 


Due TO THE expanding use of Hughes 
electronic systems, new positions are 

open for engineers who have demonstrated 
ingenuity and inventive ability in the 


areas of product design. 


SCIENTIFIC STAFF RELATIONS 


Hughes 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County, California 
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propulsion of naval vessels. 


ELECTRICAL ENGINEERS 
CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 
NUCLEAR ENGINEERS 


New! Westinghouse 

Fellowship Program 
. . « in conjunction with the 
University of Pittsburgh. This 
new Westinghouse program en- 
ables qualified candidates to 
attain their M.S. and Ph.D. de- 
grees WHILE ON FULL PAY. 


Ample housing available in 
modern suburban community 
15 minutes from our new plant. 


atomic po 


holds the 
greatest 


promise of 
career 
success. 


Take this opportunity to pioneer 
with the leaders. Participate with 
WESTINGHOUSE in the research and 
development of nuclear reactors for 
commercial power plants, and for the 
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MOLECULAR ENGINEERING 


(Concluded from page 242) 


angles, and the specialists able to handle them work 
as allies. There is no excuse for doctorate students to 
remain narrow minded; their research problem fits 
into a broad context and may be pursued with any 
promising tool of any discipline. 

This effort can succeed only if the over-all prob- 
lems attacked are broad and challenging, and if the 
staff members have full freedom in their individual 
research and receive full credit for their contribu- 
tions. The Laboratory for Insulation Research has 
been built up since 1937 as a pioneering test case. 
Its present staff consists of physicists, chemists, elec- 
trical engineers, and ceramicists; we hope to form an 
alliance with mechanical and chemical engineers, 
metallurgists, and biologists, as experience and con- 
fidence grow. The name of the Laboratory is some- 
what misleading; it was originally chosen to 
emphasize connection with problems of the electrical 
engineer. However, there exists no true “insulation,” 
either in electrical equipment or in human affairs. 
Any material can be made to conduct electricity; and 
the generation, motion, and control of charge carriers 
in gases, liquids, and solids, with all transitions from 
insulators to metals is one of our broad fields of in- 
terest. Other long-range projects concern the origin 
and action of electric and magnetic moments, from 
individual electron clouds and nuclei to the cases of 
extreme coupling, the ferroelectrics and ferromag- 
netics. We try to contribute to the fundamental un- 
derstanding of the electric and magnetic properties 
of matter and to their application in devices. 

If laboratories for Molecular Science and Engineer- 
ing are established on a broader scale and their aims 
supported by teaching on an interdepartmental level, 
does this solve the problem of government and indus- 
try to learn and apply with dispatch the concepts of 
molecular engineering? Obviously, the students thus 
educated will make their impact, but only gradually. 
Summer-session courses* and postgraduate fellow- 
ships have to be added, bringing promising men back 
from industry to the universities for days or a year of 
unhampered study as co-workers in these challeng- 
ing laboratories. Returning to their organizations they 
will spread the new comradeship and understanding 
co-operation between science and engineering in 
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lent pension plan. Education pro- = molecular thinking. 

gram. Health & Life Insurance. oO ®A 10-day course in “Molecular Engineering” will be offered 
Lone nanendp amen ' at M.I.T. in the Summer Session of 1956. 

Send for your copy of Bs , 
“TOMORROW'S OPPORTUNITY TODAY” [fe . 
State whether you are an engineer, = t 
mathematician, Physicist or Metallurgist. Mes) tel 

Send complete resume to fim BLANCHARD CONSTRUCTION CO | 
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The Spirit of Service That Keeps on Growing 


‘There is a heritage of service that 
is passed on from one gencration of 
telephone people to another. 

It had its beginning more than 
eighty years ago when Alexander 
Graham Bell gave the world its first 
telephone. It has grown as the busi- 
ness has grown. 

Many times each day and night 
this spirit of service is expressed in 
some friendly, helpful act for some- 


one in need. The courtesy, loyalty 
and teamwork that telephone people 
put into their daily jobs are a part 
of it. 

Out of it have come the courage 
and inspiration that have surmounted 
fire and flood and storm. 

We, the telephone people of today, 
are vested with the responsibility of 
carrying on this trust. It is human 
to make mistakes and so at times 


the job we do for you may not be all 
that we want it to be. But in the long 
run, we know that how we do our 
individual job and how we bear 
our individual responsibility will de- 
termine how we fulfill our trust. 


For our business is above all a 
business of people . . . of men and 
women who live and work and serve 
in countless communities through- 
out the land. 


BELL TELEPHONE SYSTEM A 
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SCIENCE —THE MIGHTY MULTIPLIER 
(Continued from page 234) 


importance of postdoctoral students and to the con. 
tributions from such students and scholars to the ad. 
vancement of science and technology, and will serve 


Precision E | ectric to relate them more closely to our corporate life. 


ee In its initial embodiment, the School will be simply 
HEAT TREATING po an organizational entity, but we hope ultimately 
' 4] ~+to provide a center for visiting fellows and guests 

FURNAC ES | 4 and by this means to gain the advantage of cross. 

| 4s stimulation of ideas which always occurs when 


learned and ingenious men are brought together into 
close social contact. Professor Buerger has accepted 
appointment as Director of the School for Advanced 
Study and also the appointment as an Institute Pro- 


Industrial - *| fessor. 





Tribute 


I wish finally to record the major part played by 
two members of our Corporation in making it possi- 
ble for M.I.T. to achieve or undertake these things. 
The first is Mr. Sloan. In addition to his responsibili- 
ties as the principal architect and senior statesman of 
one of the great industrial institutions of our society, 
Mr. Sloan has lately given major attention and energy 
to the creation, promotion, and strengthening of non- 
profit institutions and programs devoted to the public 
welfare, especially in the fields of science and 
management — the Sloan-Kettering Institute for Can- 
cer Research, the Alfred P. Sloan Foundation, the 
Fund for Basic Research, the School of Industrial 
Management at M.I.T., and M.IL.T. itself. All have | s-_- 

Dry Type been major beneficiaries of his wisdom, his ideas, and 
Air-Cooled his generosity. I would salute him tonight as one of 
the major figures in the development of M.I.T and 
TRANSFORMERS a philanthropist who joins generosity with wisdom. 

2 VA to The second person is Marshall B. Dalton, *15, who 

2000 KVA for the past decade has served as chairman of the 

M.I.T. Corporation Development Committee and as 
a member of the Institute’s Executive Committee. 
Under his bold and unflagging leadership the funds 
have been secured to enhance the scope and the serv- 
ice of the Institute in the ways I have briefly out- 
lined. This dinner, marking another milestone in the 
augmentation of the Institute’s resources, is a fitting 
time to recognize the boldness, the dedication, and 


CONSTANT the devotion of Mr. Dalton. Both of these Alumni 
te @ (Concluded on page 258) 
CURRENT 
Fy 
i 


REGULATORS 
HEVI DUTY ELECTRIC COMPANY 
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Die-Casting Facilities 
in New England 


Our latest type high pressure 
Lester Phoenix machines insure 
precision low-cost castings. 

You can depend upon our proven 
know-how to design and develop 
your most intricate castings. 
Ask to have the Mason represent- 
ative call, or send us your prints. 
Our Engineering department will 
give every request, whether large 
or small, conscientious prompt 
attention. 


Ted Schwamb '22 Nat Pearlstein ’26 
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SCIENCE —THE MIGHTY MULTIPLIER 
(Concluded from page 256) 


have achieved a secure place in the history of M.LT, 
and in the affection and esteem of M.1.T. men every- 
where. 

In addition to these two, there are the members of 
the Alumni Fund Board and the class agents, many 
of whom are here tonight. Along with Theodore T, 
Miller, ’22, the chairman of the Alumni Fund Board, 
I salute them for adding $1,000,000 to our fund for 
Karl Compton's memorial. 

During the past 10 years, with the help of these 
people and the members of the entire Corporation 
and Faculty, M.L.T. has received in cash or funds 
committed for it for both capital and current use 
$62,000,000. This is a princely sum, and I want to- 
night to thank our friends and supporters across the 
nation for their confidence, their faith, and their 
generosity. 


Fiscal Footnote 


I also want to add a fiscal footnote such as we fre- 
quently see on operating statements. The dollar 
ain't what she used to be. What was a million dollars 
10 years ago represents in purchasing power only a 
half-million dollars today. In approximately dou- 
bling its assets in dollars along with nearly doubling 
its student body, we have not maintained our pur- 
chasing power per student. Measured in constant 
value dollars, our endowment has not increased in 
proportion to our increase in size and national re- 
sponsibility. This is why Mr. Sloan remarked today 
at our Executive Committee meeting that that $62.- 
(00,000 represents only half of our needs. 

This condition of progress and advance at M.LT. 
which I have sought to report is, even more than the 
handsome building which will bear his name, Karl 
Compton’s truest and most apt memorial. It was his 
lifelong goal to seek ways to augment man’s under- 
standing. It was his strength that he could stand un- 
afraid and challenged before the majesty and mystery 
of what man does not understand. It was_ his 
delight to witness and encourage the ever-renewing 
creativity of young minds working with freedom and 
seeking to understand. This is the glory of a great 
educator and a great educational institution. 
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(Some questions answered by 
a New England Life Agent ) 


BILL GRISWOLD, college graduate in °48, 


New England Life’s 1954 Rookie of the Year, and had an even 
eC é 

bigger year in °55. Read why he calls his work, ‘‘as satisfying 

a livelihood and vocation as could ever be desired.” 


What do you like best about the life insurance 
business? 

“The fact that I’m a professional man, I’m my own boss, 
and there’s no limit on my income. I'd had good jobs, from 
the laundry business to managing a theater, but none of 
them offered me half the opportunities I’ve found in life 


° ” 
insurance, 


How did you learn to sell life insurance? 


“New England Life gives a new agent comprehensive 


training in his general agency and at the home office. In 


addition, he gets skillful field supervision. And he is urged 
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to continue his insurance education through advanced 


courses and special seminars.” 


How about earnings? 

“New England Life gives each new agent a generous 
training allowance. With some good breaks, I earned a five 
figure income in my first year. ’'m now in my third vear. 
My income has steadily increased, and I take a lot of satis- 
faction in serving a fine clientele.” 

Let us tell you more about the advantages of a career 
with New England Life. Write Vice President L. M. 


Huppeler, 501 Boylston Street, Boston 17, Massachusetts, 


NEW ENGLAND 


Mbit LURE LR et 


JHE COMPANY THAT FOUNDEO MUTUAL LIFE INSURANCE IN AMERICA~1635 


{ career with New kngland Life attracts men from many fields 


banking, teaching, business administration as well as selling. 


Some of our most successful agents have technical backgrounds, 
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K. T. COMPTON AND M.LT. 
(Continued from page 238) 


In not only carrying on, but speeding up and ex- 
panding Karl’s plan for the new laboratories, Presi- 
dent Killian took on a major job. He and Karl had 
just completed their vital postwar expansion and re- 
habilitation program for the Institute, for which they 
had raised a total of nearly $50,000,000 in the post- 
war years! This program had been designed to main- 
tain the Institute’s position at the apex of science and 
engineering in America—and indeed the whole 
world. However, the rate of progress in the field of 
nuclear science, backed by hundreds of millions of 
dollars of research and development work financed by 
the government, was so great that even the Institute’s 
new facilities were inadequate to keep it in the fore- 
front of this important and expanding field of research. 

It would have been easy for Compton and Killian 
to have concluded that they, as well as prospective 
donors, should have a breathing spell, and that M.L.T. 
could for a time keep adequately in touch with the 
new developments in nucleonics by taking on more 
government-sponsored research in government-owned 
facilities, which they have been continually pressed 
to do. The Institute’s major responsibilities in develop- 
ing and directing the great Lincoln Laboratory for 
the Air Force were already using a considerable 
number of their top physicists and electronics experts, 
and the $57,000,000 Brookhaven National Laboratory 
on Long Island was available to it and other eastern 


institutions for both research and instructional work 
in nuclear science. 

But fortunately for the Institute’s primary func- 
tions of instruction and basic research, and for in- 
dustry and the nation as a whole, Compton, Killian, 
and their associates realized that nuclear research 
was already becoming too nearly a government mo- 
nopoly, in spite of real efforts by the Atomic Energy 
Commission to avoid this. Government-sponsored 
research in government facilities and under govern- 
ment security regulations, however necessary for the 
development of nuclear weapons, cannot be expected 
to attract in peacetime the type of men, and carry on 
the type of research, for which M.I.T. is famous. 

I yield to no one in admiration for the stupendous 
job of weapons development which the Atomic 
Energy Commission has carried out, with the aid of 
many scientists who have sacrificed their own prefer- 
ences in order to do it. However, I believe most 
thoughtful people agree that independent work, in 
places like the Compton Laboratories and the Nuclear 
Institutes of the University of Chicago, is the nation’s 
best hope for maintaining its leadership in the mani- 
fold peaceful uses of the stupendous possibilities of 
atomic fission and possibly fusion. In addition, the 
laboratories will study the amazing new particles 
discovered in the effort to understand nuclear com- 
position and energy. 

It is interesting that the important and highly suc- 
cessful Geneva Conference on Peaceful Uses of 

(Concluded on page 262) 








subject to severe shock such 


advantage for wiring in small instruments. 


Resistance of the inner shield: ... 
Resistance of the outer shield: ... 
Capacity between: 

(b) the inner shield and outer 
Insulation Resistance between: 


per 1000’ at 25°C. 





BIW #634B Cable is particularly designed for applica- 
tions where internal noise due to severe vibration affects 
the electronic circuits. This wire is important for use with 
piezoelectric instruments, microphones or other applications 
as telemetering and shock 
wave measurements. It is little affected by temperatures 
from 400° to minus 60°F. It is of miniature size, a distinct 


EEOC CR CP OPT -100—.110 
ek aad eed ane eee 16 pounds per 1000 ft. 
Resistance of the copper conductor: 220. ohms per 1000 ft. 
13.5 ohms per 1000 ft. 
13. ohms per 1000 ft. 


(a) the conductor and inner shield: .. 30-35 mmf per ft. 


RN IE SEES es 100-120 mmf per ft. 


(a) the conductor and inner shield 10,000 megohms 


#634B DOUBLE SHIELDED CABLE HAVING 
MINIMUM MICROPHONE NOISE CHARACTERISTICS 





| 


BOSTON INSULATED WIRE AND CABLE CO., BOSTON 25, MASS 


THE CONSTRUCTION consists of #29 gage stranded 
silverplated, copperweld conductor. This is insulated with 
BIW patented TEFLEX, “teflon” lamination covered with 
a silver plated copper shield. A second layer of TEFLEX 
is covered by a second silver plated shield and the whole 
is encased in a flexible, moisture proof seal of mylar and 
nylon fabric. Standard color is white with orange tracer, 
although any color may be specified. 


Voltage Rating, Dielectric Test and Breakdown Voltage: 


Noise Characteristics: 


(Patented) 


(b) the inner and outer shield 5000 megohms per 1000’. 


(a) between the conductor and inner shield 300V AC 
rating, 1OOOV test, 2500V breakdown. 


(b) between inner and outer shield 300V AC rating, 
1000V test, 3000V breakdown. 


When subjected to vibration or 
instantaneous physical compression, the noise developed 
is less than one one-hundredth of that of ordinary micro- 
phone cable under the same conditions of test. 
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many moons 


Less than 5,000 working hours from now, 
Martin will launch the world’s first earth satel- 
lite. As with the famed Martin Viking Rocket 
program, this is to be No. 1 of a continuing series 
of astronautical research vehicles — man-made 
moons which will chart the way toward the con- 
quest of the final frontier, space itself. 

If you are interested in the greatest engineer- 
ing adventure of our time, contact your Place- 
ment Officer or J. M. Hollyday, TR-03, The 
Martin Company, Baltimore 3, Maryland. 
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K. T. COMPTON AND M.LT. 


(Concluded from page 260) 


PHILOSOPHICAL LIBRARY BOOKS | 


(] ATOMS AND ENERGY by Professor H. S. W. Massey. Developments in 





a 


atomic physics which led up to the large scale release of atomic energy. : a ‘ 
IMlustrated. $4.75 Atomic Energy was planned and carried out under 
"| MODERN MARINE ENGINEERING by D. W. Rudorff. In this book the author the chairmanship of Professor Walter G. Whitman 
aims to give a concise review of the various types of propulsion plants em- ccna " - x . ae 
ployed in the construction of vessels for different services. $4.75 a7, Head of the Institute's Department of Chemical 
[] MODERN NAVAL ARCHITECTURE by W. Muckle. The main purpose of this Engineering, who is a member of the General Ad- 


book is to survey, for the benefit of the busy technical man as well as the 
student who needs to keep his knowledge of modern technical progress in 
this field up to date, the major developments of recent years in naval archi- 


visory Committee to the Atomic Energy Commission. 
I might add that that appears to have been the only 


tecture. 34.75 

[] FOUNDATION ENGINEERING by Rolt Hammond. Dealing exclusively with | really successful Geneva Conference in 1955! 

practical foundation problems and their solution, this volume covers a wider | weahe ‘ : 
field than any other work of similar size published in either Great Britain As Dr. Killian has pointed out, only the Carrying 
or America and is believed to be the most up-to-date and concise book of C ] : } : 

its kind. Illustrated. $10.00 | out of a nuclear research program on the campus, and 
() THE CASTING OF STEEL edited by W. C. Newell. A reference work of clear | guided by men on the instructional faculty, with the 
and authoritative treatment for the steel founder and engineer whose training : . . wd : ; 
has been practical rather than theoretical. The book is devoted to the basic | laboratories convenient for graduate research, can 
paneinee ar cies, aspects involved in the production a possibly keep M.1.T.’s instruction in these new fields 
C] TREATISE ON SURVEYING by Middleton and Chadwick, edited by W. | at the peak of excellence and up-to-dateness which 
Fisher Cassie. Special attention has been paid to the most recent de »velop- | . . r . . “Wi ous aun 
ments in surveying technique, such as those of echo sounding in hydro- | we have come to expect of it. As Dr. Killian has re- 


graphic work and the accurate location of aircraft in air survey. Illustrated. 
Two-volume set—$20.00 


"] ELECTRONICS by A. W. Keen. In this book a serious attempt has been 


ported, we can rejoice today that the successful com- 
pletion of these facilities is assured. We are particu- 


made to present, in accurate terms, an up-to-date and comprehensive | ‘ rhe , . > ; sc ve “ : . . 
account of electronic devices and their applications. Illustrated with 190 larly happy that the Alumni this y¢ nd C mtribute d over 
specially prepared instructional diagrams and over 50 photographs. $7.50 $500,000 to this project, almost entirely in small- and 
_] DIESEL ENGINE PRINCIPLES & PRACTICE edited by C. C. Pounder. This medium-sized gifts. 


volume is a comprehensive reference book, arranged in twenty-six sections, 
covering the theory, construction and applications of Diesel engines of all 
types. Each section is a self-contained treatise on one aspect of Diesel en- 
gineering, written by a specialist in his particular field. 580 Illustrations, 
112 tables. $17.50 
7] ELECTRO-MAGNETIC MACHINES by R. Langlots-Berthelot. We believe this 


book will establish itself as a standard work on the subject of electro- 
magnetic machines. It relates the various kinds of electrical machines to 


Expanding Frontiers of Science 


These are, of course, not the last major new facili- 


each other, recognizing them as being of one family having a common basis ee we r oa oa ° . i R 
of existence. The author is Chief Research Engineer at “l’Electricite de ties which M.I.T. will need in order to maintain its 
ee Se See seaeated pre-eminent position. The frontiers of science, unlike 


[) GAS TURBINES AND JET PROPULSION—6th Edition by G. Geoffrey Smith, s . _ = 
Revised by F. C. Sheffield. This well-known book has been ye ae tely our geographical frontie rs, are foreve or € xpanding into 


revised to bring the account of development up-to-date. Features dealing > —_—a > , > 7 
with the fundamentals of jet propulsion and the historical background are the unknown and se nding back new promise of im 
retained, while extended treatment is given to the subject of combustion prov ing the lot of mankind We who are frie nds of 
and to metallurgical problems. New chapters deal with ramjets and pulsejets, ziti ee Patel a ; 
rocket _ propulsion, compounded power units and gas turbines for road trans- M.LT. can rejoice that President Killian has so clearly 
oe oe ee ee nee | justified the confidence that Dr. Compton and the rest 
] SOUND BARRIER by Neville Duke and Edward Lanchbery. A highly in- J 5 a ; ” ae , p é Ss 
a on both wl ee prem ae aspects of high- of us have placed in him. We can be sure that under 
spee ight. Completely revised and enlarged edition. $4.75 . ; a 
his leadership, and that of members of the Corpora- 
tion such as Mr. Sloan, M.I.T. will continue to let its 





([] ELECTRONIC COMPUTORS by T. E. Ivall. A non-mathematical introduction 
to the mechanism and application of computors employing valves and trans- 


istors. Illustrated with 25 photos. $10.00 friends kno that is sary ¢ intain | lershi 
2 AETHER AND ELECTRICITY by Sir Edmund Whittaker. The first exhaustive | 5 c s a abies ms = ery rer ain lcacersniy 
istory of the classical and modern theories of aether and electricity. Set of | in training the kind of men that industry and the 
two volumes. $17.50 Pe “ . 
country so badly need. Those friends will again be 


C] ELECTRICITY AND MAGNETISM by J. Newton. The first ten chapters set out 
clearly the fundamental material on current electricity. The author then 
deals lucidly in the following chapters with electrostatics, magnetic proper- 
ties of materials, magnetometry and thermoelectricity concluding with 

survey system of units, electronic circuits and elementary atomic physics. 


happy to rally to its support. 
In closing these remarks about a truly great man, 
I want to quote Doctor and Mrs. Compton’s favorite 


Illustrated. $10.00 | 

C] PRECISION ELECTRICAL INSTRUMENTS. This publication contains the pro- | motto — one which only ardent campers, such as they 
ceedings of the London Symposium held at the National Physical Laboratory rere. can full ° - 
in November, 1954. Twenty-six papers devoted to capacitance and dielec- | were, Can fu y appreciate: 


trics, inductance and magnetics, electrotechnics, high voltage measurement 


and ‘high voltage impulse testing techniques were presented. They are given | “Leave every camp-site better than you found it!” 

in full together with a summary of the discussions with which the sessions | / P 

ended. Illustrated with diagrams and photographs. $12.00 How fortunate for the Institute. for the nation. end 
| « . ~ , s « 

] GEOMETRICAL OPTICS by C. L. Martin. This book, by an author who has | . d f | ' . 

many years’ experience in teaching geometrical optics, provides a modern indeed for the whole world, that he and Margaret 

treatment of the subject. It aims at establishing a clear relation between | me : i aa —— ; ; i 

Gosmstsiodl Optics and the selovent pasts of Physical Optics and other | made M.I.T. their camp-site for so many years, and 

Reamenes <5 gnyeies. $7.50 | —_Jeft it so much better for their having been there. 


T] PLASTICS PROGRESS 1955 by Philip Morgan. This up-to-date survey of im- 
portant branches of plastics technology will be invaluable to all engaged 
in the science and industry of plastics. Index. $17.50 


] STEEL FOR THE USER by R. T. Rolfe (Third Edition. Revised and En- 
larged.) A book which no steel user can afford to be without. Highly 
practical and based on long experience of the metallurgical industry. 
Aims to bridge the gap between science and practice for carbon steel in 
$10.00 
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' Mail to your favorite bookseller or directly to 1 Electrical Construction 
| PHILOSOPHICAL LIBRARY, Publishers ' 
1 15 East 40th Street, Desk 658, New York 16, N. Y. : SINCE 1924 
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facili- in the order of their receipt by the at the following prices: 
in its 
inlike Alumni Association On Queen’s Ware at $24.50 
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Smart move. Everybody 
knows things stay 

better protected 
in H&D corrugated boxes. 


HINDE & DAUCH 


Subsidiary of West Virginia Pulp and Paper Company 
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TRADE MARK . 
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HALLMARK é 


Through the years, our trade / 
mark has become a mark of 
quality that stands for the sim- | 
plicity, efficiency and depend- 
ability of Curtis Universal 
Joints ... the Hallmark of the 
industry. 

In a wide range of applica- | 
tions, Curtis Joints offer the 
designer assurance of long life, 
and trouble-free performance 
— because they are quality- 
controlled at each step of | 
manufacture. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 
@ Fewer parts, simpler construction 





@ Complete equipment for govern- 
ment tests ' 
Our catalog torque and load rat- | Universo Joint 
ings are substantiated by constant jocheag 
tests. You can depend on them. va 
Not sold through distributors. 


Write direct for free engineering © \.teiisieP rock ring 
data and price list. : poreried 
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UNIVERSAL JOINT CO., INC. “ 
8 BIRNIE AVE., SPRINGFIELD, MASS. ~S 
As near to you as your telephone a 
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Albert's Prefabrication 
meets the most exact- 
ing specifications for 
Oil, Chemical, Con- 
crete, Asphalt, andeom 
other industrial re- 
quirements. 
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TREND OF AFFAIRS 


(Continued from page 230) 


The SAGE system starts with a radar ring —on 
land, on Navy picket ships at sea, on Texas Towers 
and on Airborne Early Warning airplanes. These 
radars are linked by telephone lines or ultra-high- 
frequency radio channels directly to a high-speed 
digital computer. Information about aircraft any- 
where within the radar area is relayed continuously 
and automatically to the computer. Other data sup- 
plied to the computer are from Ground Observer 
Corps, flight plans, and weather stations. 

The computer digests all information as fast as it 
is received and translates it into an over-all picture of 
the air situation. These automatic television-like pic- 
tures show the air battle as it develops and provide 
the basis for the necessary human judgments. 

The computer automatically calculates the best ap- 
plication of defense weapons. It guides interceptor 
airplanes and long-range missiles to targets auto- 
matically by radio connections. As the air battle 
moves, information is transferred spontaneously to 
an adjacent computer. A Direction Center — the 
heart of each SAGE operational unit — was estab- 
lished next to the computer. Here the operational 
features of the system were tested. The functions of 
detecting aircraft, identifying them, plotting and 
predicting their courses are done electrically and 
automatically. Once weapons are committed, a mini- 
mum of human intervention is involved. 

To test the SAGE system, Lincoln Laboratory and 
the Air Force built, in eastern Massachusetts, an ex- 
perimental test network known as the Cape Cod 
System. Radars were erected at strategic locations 

(Concluded on page 266) 





William H. Coburn & Co. 
INVESTMENT COUNSEL 


68 Devonshire Street 
Boston 

















Hotel COMMANDER 


On the Common . . . Cambridge, Mass. 
A distinctive residential and transient hotel located in 
quiet surroundings near Harvard Square, 
yet only fifteen minutes from Boston's 
shopping and business districts. TV avail- 
able in guest rooms without charge. 


COLONIAL DINING ROOM 
COCKTAIL LOUNGE 


Color TV in public rooms. 
oF tion Rooms dating up to 650 persons. 


Ten minutes by bus from M.LT. 
AAA recommend 
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Headquarters jor Rotery, Kiwanis, Exchange and Quote Clubs. 








THE TECHNOLOGY REVIEW 











g —on 
“‘owers 
These 
-high- 
-speed 
; any- 
10usly 
a sup- 
server 


t as it 
ure of 
e pic- 
‘ovide 


st ap- 
‘eptor 
auto- 
battle 
ly to 
— the 
»stab- 
tional 
ns of 

and 

and 


mini- 


y and 
Nn ex- 
Cod 


tions 











IEW 











Faced with ‘‘impossible’’ problems of design 





diminution, weight and size reduction, 


power and component capsulation? 


Send for complete story of how MPB’s such as 


+ dl. ib 


The precision with which DOELCAM Synchros electrically trans- i P= 4 _—— : 
mit and receive position information is unsurpassed in a precision these K sXe X. GG are helping 
industry. DOELCAM Synchros are tested and perfected standard ow ; : 
military and industrial components for use in servomechanisms, ae oe 
iia and emtemetic conteol systems to make things smaller and smaller and smatter. 
Doelcam_ ae 
A DIVISION OF MINNEAPOLIS HONEYWELL BOSTON 35, MASS 
Instruments for Measurement and Control : MINIATURE PRECISION BEARINGS, INC. 
Synchros * Gyros * Servos * Microsyns + Servo Motors | 12 Precision Park, Keene, N. H. 





The TREDENNICK-BILLINGS CO. 
Construction Managers Building Construction 


K. W. RICHARDS °07 H. D. BILLINGS "10 Cc. C. JONES "12 F. J. CONTI "34 


10 HIGH STREET BOSTON, MASSACHUSETTS 
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Lord Electric Company ' 


3 INCORPORATED 
FOUNDED BY F. W. LORD, M.L.T. °93 





= 1895 ELECTRICAL CONSTRUCTION 1956 
131 Clarendon Street 10 Rockefeller Plaza 140 Stanwix Street 
Boston 16, Massachusetts New York 20, N. Y. Pittsburgh 22, Pa. 
Telephone COmmonwealth 6-0456 Telephone Clrele 6-8000 Telephone COurt 1-1919 
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JAMES T. HOLMES 
M.i.T. "14 


D. LEE NARVER 
STANFORD ‘14 


Telephone TRINITY 8201 





MANUFACTURERS’ 
REPRESENTATIVES 


Sales — Engineering — Research 


TO U. S. GOVERNMENT AGENCIES 


Since 1947 


LEWIS AND SONS 
303 Munsey Building 


Gilbert H. Lewis ’51 Washington 4, D. C. 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 


HOLMES & NARVER, INC. 


828 S. Figueroa St., Los Angeles 17, California 











SYSKA & HENNESSY, INC. 


Engineers 





CONSULTATION * REPORTS 
WATER SYSTEMS 


DESIGN ° 
POWER PLANT °* WASTE DISPOSAL ° 


New York City 











TREND OF AFFAIRS 
(Concluded from page 264) 


and linked to a computer in M.I.T.’s Barta Building 
At Hanscom Air Base the Air Force Cambridge Re. 
search Center set up a special test support wing to 
operate airplanes used in evaluating the System. Ad. 
ditional test flight facilities were provided by the 
Naval Air Development Unit at South Weymouth 
Mass. 

M.LT. Lincoln Laboratory was organized in 195] 
at the joint request of the Army, Navy, and Air Force 
following announcement of Soviet possession of the 
atomic bomb and long-range bombers. Its primar 
purpose is to launch an all-out technological attack 
on some of the new problems of air defense. Al- 
though supported by the three armed services 
Lincoln’s prime contract is with the Air Force. 

Lincoln Laboratory is managed for M.LT. by Face. 
ulty members with organizational liaison to the In. 
stitute through Admiral Edward L. Cochrane, ’20, 
Vice-president for Industrial and Governmental Re- 
lations. 

Director of Lincoln is Marshall G. Holloway, an 
M.1.T. professor and eminent nuclear scientist who 
came to Lincoln last May to succeed Albert G. Hill 
who returned to his work as M.I.T. professor of 
physics. Dr. Holloway came from Los Alamos Scien- 
tific Laboratory where he made important contribu- 
tions to the development of atomic weapons during 
his 12 years of service. George E. Valley, Jr., 35, As- 
sociate Professor of Physics at M.I.T. and a specialist 
in nuclear physics and cosmic radiation, is associate 
director of Lincoln. 





| N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
a 
Reports—Appraisals—Depreciation Studies 
| Rate Cases—Business and Economic Studies 
* 
120 BROADWAY NEW YORK 5, N.Y. 
N A LOUGEE ‘1) L. A. MATTHEWS ‘13 





| 
| 
J. W. McDONALD, Jr. '22B. F. THOMAS, Jr. “13 
ES. WEST 40 








ROTH LABORATORY 
FOR PHYSICAL RESEARCH 


Serving Industry in these fields — 


ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 
MEDICAL PHYSICS ANALOG COMPUTERS 
ULTRASONICS INSTRUMENTATION 





1240 MAIN STREET * JAckson 7-8211 
SA BREST eR ERR 
HARTFORD 3, CONNECTICUT 
A ELL LEMAR. RE 


DIRECTOR: 
Wilfred Roth ‘48 
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LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 
IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 
Chicago 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 


Engineers and Consultants 





DESIGN AND SUPERVISION OF CONSTRUCTION 
REPORTS—EXAMINATIONS—APPRAISALS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 








FAY, SPOFFORD & THORNDIKE 


Engineers 
Ralph W. Horne, ~~ 
— L. Hyland, 
Frank L. Lincoln, U. a Me., "25 
Howard J. Williams, °20 


John Ayer, ‘05 
Bion A. Bowman, ‘09 
Carroll A. Farweil, "06 


PORTS — BRIDGES — TURNPIKES 
WATER SUPPLY, DRAINAGE AND SEWERAGE 
PORT AND TERMINAL WORKS 
BOSTON 





GANNETT FLEMING CoRDDRY 


AND CARPENTER, INC. 
Engineers 
HARRISBURG, PA. 
Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
Expressways, Toll Roads, Bridges and Airports. Traffic & 
Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. ae. Investigations and 
eports. 


NEW YORK 
CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hearsert S. Crzvenvon *10 
Joun A. Dow °23 


Warvo F. Pras ‘15 
Harown E. Procros *17 


Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





Eapiz, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 
500 FirrH AvENUE New York 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Cenditioning — Power — Process Layouts 


J. K. Campbell, M.1.T. *11 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 


STRUCTURAL DESICNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENCINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


CHARLES NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 


Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 

915 EAST STATE ST. 
C. L. Emery °32 C. N. Deses °35 


ROCKFORD, ILL. 
R. S. KNow.anp °40 





THE KULJIAN CORPORATION 


Consultants * Engineers * Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian °19 A. H. Kuljian "48 


1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor, Musser & RUTLEDGE 


CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


WituiaM H. Mueser °22 Puuup C. Rutiepee "33 





FABRIC RESEARCH LABORATORIES 


Incerporated 


Research, Development and Consultation 
for Textile and Allied Industries 


Dedham, Mass. 


E. R. Kasweit, °39 


1000 Providence Highway 


W. J. Hamoevacer, 21 K. R. Fox, "40 


GIVEN BREWER 


Consulting Engineer 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers © Strain Gage Switches 


MARION, MASS. TEL. 103, 110 
G,. A. Brewer ‘38 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Malcolm G. Davis °25, Vice President Allen W. Reid "12, E. C. Edgar ‘35 


Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York @ Washington 


MARCH, 1956 





CapiroL ENGINEERING CORPORATION 
ConsuLTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes © Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 
Dallas, Texas Rochester, N. Y. 
Robert E. Smith "41, Vice President 
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o the engineer with a 


AiResearch is looking for your 
kind of engineer. 

At AiResearch, we operate 
on the very frontier of present 
scientific knowledge. Through 
the years, we have made a prac- 
tice of anticipating the trend of 
modern engineering and being 
ready with the answers. 

A typical example of progress 
is our activity in the rapidly 
expanding field of small turbo- 
machinery. AiResearch pio- 
neered small turbines and now 
has more experience in their 
design, development and manu- 
facture than all other companies 
combined. We have also led the 
way in the development of air- 
craft pressurization and air- 
conditioning and of pneumatic, 
electronic, and heat transfer sys- 
tems. All of America’s modern 
aircraft contain AiResearch 
equipment. We lead and intend 
to increase that leadership. 


That’s why we need creative 
engineers...and appreciate 
them. You who qualify for an 
AiResearch position will receive 
stimulating assignments, utilize 
some of the finest research facili- 
ties in the country and be well 
rewarded financially. 


THE 








TEST OF TIME passed by small gas turbines at AiResearch, with 
proved performance in the field. AiResearch has developed 
and produced more small gas turbines than any other company 


in the world. 








Premium positions are now 
open for mechanical engineers 
... electrical engineers ... physi- 
cists... specialists in engineering 
mechanics ... specialists in aero- 
dynamics...electronics engi- 
neers... aeronautical engineers. 


Write to Mr. Wayne Clifford, 
AiResearch Manufacturing Com- 
pany, 9851 S. Sepulveda Blvd., 
Los Angeles 45, California. Indi- 
cate your preference as to loca- 
tion between Los Angeles and 
Phoenix. 


AiResearch Manufacturing Divisions A 


Los Angeles 45, California *« Phoenix, Arizona itu 


Designers and manufacturers of aircraft components: ermiceRaTion SYSTEMS > PNEUMATIC VALVES AND CONTROLS + TEMPERATURE ConTRoLs | | 


CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS hes 
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NEW TREND IN AMMONIA PLANTS 


LUMMUS’ 60 T/D UNIT FOR WESTVACO 


ne of the least expensive ammonia plants ever built went 
in stream in October 1955 at the South Charleston, West 
rginia plant of the Westvaco Chlor-Alkali Division, Food 
lachinery and Chemical Corporation. 

It is a small, automatic unit designed to operate with a 
bor force of two operators per shift, and produce 60 tons 
et day of anhydrous ammonia from waste chlorine cell 
drogen. Carefully designed and engineered for low in- 
stment and low operating costs, and incorporating all the 
itest safety features, the plant will have an unusually short 
ivout time. 

This small, minimum investment unit may well be the 
ototype for agricultural and industrial ammonia plants of 
i¢ future. Because ammonia cannot be shipped over long 
stances, many such units, properly placed at hydrogen, 
atural gas, fuel oil and other sources throughout the coun 
rv, would conveniently serve limited local areas. 
Lummus built the plant around existing Westvaco facil- 
ties in an extremely confined area (as shown in the above 
hotograph) without interrupting any normal plant opera- 


tions, yet completed the job ahead of schedule in a brief 
seven months, with an excellent start-up. Westvaco was 
pleased with the job all along the line, from idea through 
operation. 

This is one of four ammonia projects by Lummus in the 
last two years, and adds another to the 700-plus major instal- 
lations completed by Lummus throughout the world. 


May we work with you on your next project? 


The Lummus Company, 385 Madison Avenue, New York 
17, New York. Engineering and Sales Offices: New York, 
Houston, Montreal, London, Paris, The Hague, Bombay. 
Sales Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East Chicago, Ind. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR 
THE PETROLEUM AND CHEMICAL INDUSTRIES 
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The Type 1220-A Klystron Oscillator is a low cost, small and 
compact microwave signal source designed for use where the com- 
plexity of a signal generator is not required. This new Oscillator is 
both convenient and flexible in operation . . . a UHF-SHF signal 
source that is capable of producing a stable high-frequency signal 
of adequate power for laboratory measurements, production-test 
work, or for use in college experimental class. 

Standard reflex klystron tubes with self-contained cavities are 
used in the Oscillator. Eight different tubes are provided to cover 
the 2.7 to 7.5 kMc range. An important feature of this versatile 
self-contained unit is the provision for internal square-wave modu- 
lation, and the ease with which it can be pulse or frequency modu- 
lated from external sources. 


iF 


1220-A Unit Klystron Oscillator 
supplies JAN specified 3000-Mc 
for measurement of coaxial- 
cable attenuation characteristics 


= 
Resonant frequencies of crystal 
rectifiers checked by production- 
test setup in which Klystron Os- 
cillator supplies 4200-Mc signal. 


GENERAL RAD 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA 
920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 
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SPECIFICATIONS 


Type 1220-AO Klystron Oscillator, $205, without tube 


Frequency Range: Depends on klystron tube used (see table); all units are other- 
wise identical — frequency range of any unit can be changed to that of 
any other by inserting the appropriate klystron tube. 


Price Nominal 
Type No. & Price* Klystron for Power Out (mw) 
Klystron Oscillator Tube Tube Average Over 
Range including tube Type only Frequency Range 


2700-2960 Mc 1220-Al, $254.65 726C $ 49.65 100 
2950-3275 Mc 1220-A2, $272.90 6043 $ 67.90 
3400-3960 Mc 1220-A3, $265.75 2K29 $ 60.75 
3840-4460 Mc 1220-A4, $312.15 2K56 $107.15 
4240-4910 Mc 1220-A5, $261.45 2K22 $ 56.45 
5100-5900 Mc 1220-A6, $301.45 6115 $ 96.45 
5925-6450 Mc 1220-A7, $272.90 QK404 $ 67.90 100 
6200-7425 Mc 1220-A8, $272.90 5976 $ 67.90 90 
The klystron tubes used in these oscillators are designed for 


relatively infrequent tuning. The flexible copper diaphragm used 
to vary the frequency is subject to failure due to fatigue. 


*Note: Power Supply Required. 


Internal Modulation: |-kc square wave, adjustable =15 cycles 


External Modulation: 

50 c to 200 kc; sine or square-wave modulating signal of at 
least 15v, rms required — G-R Type 1210-B R-C Oscillator recommended 
modulator. 

Pulse, 1 to 10,000 us duration, 0.25 us rise and fall time, 50 c to 200 ke 
repetition rate; at least 20v peak pulse voltage required — Type 1217-A 
Unit Pulser recommended modulator. 
requency M a at least + 10 Mc excursion obtained with less than 
change in output — at 60 c an rms input of the order of 10v is suitable. 


Ovtput Connector: 5012 Type 874 Coaxial Connector 


Power Supply: 
Type 1201-A Unit Regulated Power Supply, $80.00, recommended for high 
stability and minimum incidental fm. 
Type 1203-A Unit Power Supply, $40, for less critical applications where 
cost is an important factor. 
Type 1202-A Unit Vibrator Power Supply, $125.00, for use in the field from 
6v or 12v, d-c power. 


Accessories Recommended: Type 874-G10 10-db Pad and Type 874-G20 20-db 
Pad — Type 874-Q series of Adaptors for connection to circuits fitted with 
military-type connectors. 


es 


@ We Sell Direct. Prices shown are net, f.0.b. Cambridge or West Concord, Mass. 


ADMITTANCE METERS MODULATION METERS SIGNAL GENERATORS 


AMPLIFIERS MOTOR CONTROLS SOUND & VIBRATION METERS 


COAXIAL ELEMENTS NULL DETECTORS STROBSCOPES 


DISTORTION METERS OSCHLATORS TV & BROADCAST MONITORS 


FREQUENCY MEASURING PARTS & ACCESSORIES U-H-F MEASURING EQUIPMENE 


APPARATUS POLARISCOPES UNIT INSTRUMENTS 


FREQUENCY STANDARDS PRECISION CAPACITORS VeaRiacs 


IMPEDANCE BRIDGES PULSE GENERATORS V-T VOLTMETERS 


LIGHT METERS RA-C DECADES WAVE ANALYZERS 


MEGOHM METERS R.1-C STANDARDS WAVE FUTERS 
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